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D ^ liengtH of the pile* 

e * Radius of the pile* 

r -> Radial distance of the point under consideration for stress 
front axis of the pile* 

X - Nviinber of interval of the pile* 

V ~ Length of the one interval of the pile* 

Ai — Veirtical displacenvent of any interval roid point i* 

dij- Vertical displacement of the soil at any location i due to unit 
force at location j* 

dt ji deflection of the pile at any point 1 due to unit load on the 
pile at j* 

R - Interaction force* 

P • Force* 

Z * Bi stance of the point under consideration for stress from 
the surface of the soil media. 

Z' - Distance of the point under consideration for stress txcm 
image surface* 

C* * Distance of the force P from surface of the soil media* 

M - Poisson* s ratio. 

C3 ** Shear modulus* 

R|^ -* Distance of point under consideration for stress from the 
point of action of load on the shaft of the pile* 

R 2 ~ Dist^ce of point under (K>n8ideration fcr stress from the 
image point of action of load corresponding to the point 
on shaft of the pile* 

Rj^* Distance of point under consideration for stress frm the 
point of action of load on the hase of the pile* 

R* • Distance of point, under consideration for stress from the 
image point of action of tlw load corre^pot»ling to the 
point on base of the pile* 

w Distance of point under consideration for stress from the 
invexted point of action of load* 
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R4 of poiBi: cooeideration for stress £x«m tbe 

Inverts itsage |>oint of action of load* 

w • Vertical displacement of the point. 

w* * Mditional vertical dii^lacement. 

w* - Vertical dtsplacoment of mid point i* 

P* • ^ng fe>rce. 

On * Load on nth se^ent of the pile. 

T • Tip load. 

• Tipmovenent . 

S^T •• Load transfer in bottom segasent. 

p£ <» Load transfer throngh shaft of the pile. 

P^jj » Load trransfer throngh base of the pile 

P£ • Intensity of pressure of shaft load. 

p|i » Intensity of pressure of base load. 

»• Angle measure from centre axis of the pile. 

r* Distance of any point on the base of the pile measure from 
c^tre of c^tral axis of the pile. 

dr* *• Incremental thickness of base ring. 

dh •* Incremental thickness of shaft rii^. 

sx ^ Vettical stress . 

.. Vertical stress due to shaft loM. 

1x2 ** Vertical stress due to base load. 

H' .• Ks^lial stress* 

SSi • toai.1. rt*-. to 10.3. 

Ir2 ** Radial stress due to base load. 

^ <* 'CirwuAferimtlal stress. 

•• Cirouiiferential stress due tm shaft load. 

- Circumferential stress due to base load. 



•> Shear streaa. 

<• shear stress dbie to shaft Ioad« 

TM 2 * ^h®er stress due ho base load. 

m m r/a» o •» t/e# <St. «■ D/a# pHv'D# » r*/a, S *» r/D# Q * s/D. 

,u - Pore pressure, 

•* Change in pore pressure, 

A •> Pore pressure coeffiolent, 

B - Pore pressure ooefflcient. 

Change in major principal stress, 
ol^G 3 ~ Change in minor prlncipai stzess, 

xk Stress coefficient for shaft load, 

ZS2*" Shress ooefficie®t ttor base load, 

3dc zzT- Stress coefficient for friction pile or for bearing pile, 
Pk zaff- Qeddes stress coefficient for friction pile# 

Xi •> X coordinate of the i the pile, 

Ifi It coordinate of the i the pile, 

Xk •» X coordinsane of point under ^^nsideration for stress, 

Yk ^ Y coordinate of point under consideration for stress, 

Z Z coordinate of point under consideration for stress, 

* l^^imlmr of parts of the limit interval* 

• Factor deeding the nature of the pile* 

*• 1^ means pile is totally friction pile* 

« 0 means pile in totally end bearing pile* 
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chapter I 

INTRODUCTION 


la §M 


^ 


Piles transfer tlte load frcm a footle^ to the soils* 
Stress developed in the soil should not exceed the permissi- 
hie value j6or the safety of the structure. Estimates of the 


consolidation settlement are oosmonly based oh these calcu-* 
lated values of the stress^ Therefore the dependability of 
such estimates is directly d^endent on the accuracy with 

whiOh the stresses are calculated. Pile foundation is 

/ 

generally used to transfer the load frcei heavy structure 
to subsurface soi^'^Coad has been assumed to act axially 
on the pile. Pile is assumed to transfer the load by sMUr 
friction and bearing area at the base. Results are presented 
in terms of dimensionless stress coefficients. These coeffi« 
cients mainly vertical stress coefficients have been presented 


in a tabular form, seme results have b^en given for radial 
stress osefficlents end other stresses cm be obtained in a 
similar way;^ brief literature review r^arding the various 
aspects of load transfer is given in Chapter tl« Stress at 
any EX>int is a <»»mbined effect of load, partly transferred 
by the shaft and partly by the base of the pile. iWh<m it is 
asstimed that thn load transfer for the base of the. pile, is 
''’"'-.o aero^. Pile becomes friction pile* Ibr the friction pile 
the vertical stress coefficients have been cempared with 
the results of Qeddes ( 19## * A. pile ^diich transmits the 
load only through the base becoe^s a bearing pile. Tables) 
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asTB glv®ti for this case alsoi 


khowiiag the load transmitted 


by the ekihfrictioii and by the bearing area# the actual stress 
can be obtained by simple multiplication of these loads with 


the corresponding stress coefftcienti 


s is discuss^ in 


Chait er HI for an axially load^ single pile 4 Chapter IV 
give^)|^he stresses in soil due to vertical load on a group 
of pile*,^^^ 

1*2 SCOPE OF THE PRESENT WORK » 

sj ■ 

'^Solution given in Chapter III lie more precise than 
earlier methods for ccmpnting stresses in soils* In this 
thesis solutions have b4^n obtained for the stresses created 


by vertical loading on a single pile or a pile group by 
Euler' s fozmula of summation using solutions given by 
Mindlin (193^5 for a point load within a semi-infinite 
medium* ^ 



caiAPtsR XI 
LITERATURE REVIEW 

2.1 IKTRg^UGTIOHi 

Estimation of thm stresa dtstriliiation in soila an© 
to veitical loada is largely bstsed on the \«orh of Bcmssinesq 
C13SS} and Hindlin {1936). Bonssinesq considered the case of 
vertical point load a$>plied at the surface of a scmi-infiEdte, 
isotrc^C and ho«>og<^eous medium obe 3 ftng Booh*© law where as 
Miodlin considered the case of a vertical point load acting 
below the surface of a semi^infinite m^^Siw* Although few of 
the assui^tioi^ regarding the properties of the medium are 
totally valid in the case of soil©/ experience has shown 
that the calcalated values give a useful indication of the 
order of the stresses and their variation^ from point t© 
point.* 

In practice foundation^ai^ly their losd at the 
ground surface yet Bousslnesq equation has been used to find 
out the stresses caused by the subiarface losing* In case 
of piles# Terasaghi (1943) prc^s^ a siii^ler metbsd to find 
out stresses .at a point due to^ft loading bf numerical 
integration of the Boussinesq equation for a point load « To 
find out the stress due to shaft loading of a pile# a better 
m^ethod will he ' to integrate the Bcussinesq equation for point 
load mathematically. Oeddes {19^# 19^) has doi^ the mai^NN^ 
matical integration based on Hindlin and Boussinesq equation 
for poil^ load respectively. 

Ititerature review has been dene for load trasfer# 
calculation of the stress and the effect of applied stress 
on x>ore pressure and cK>nsolidation. 



comparison to loM* Slid '|}eai:plOiS|' pile id i&m wtmm 

aliaft load 1» i»ail In oompairiBcai to t4» tip load* 

D j^p|K»loaia m&. lonaidi liaw ptopmtod a matba«* 

»ati«j«l woal^is of load traiacfsar tfeooogli ptl®# iSollcwitiig 
aoaiwpfeiisow h&m 1»»^ ei«d@» ffea tip of tliO' pii# it assiwod 
not to ttmre. i^ll trappod tii® of tl^ 

pil« is aoaasod to w»fe Intog rally -wltli ti« pll# ®M tlio 
io;ri:mtodi)as)[ iK»il It assumed to hm m mmi Infinite olairtio 
oolld« 

Tim load transfoir isotuMa a polJd^ |»eati«ig 

stool pllo aod m ol.astio medlvm em ho itoo &io»* 

dameistal coapat^Mllty aoncopta to Hiooiif of olattioity* 

<aid baatiag p4ia of laa^l) & i* aoteteS la toil (figata 1«1> # 
tilo 1« di-vlded in ' e^al 'pafta iMriag Ims^^ f|»i iatati*> 
ac^iot' i&mmx: m»m» h@tmm thm pilo ai»d. soil, is mmme^ to 
l»o Mjostaot m&Mr thm v sad tlia mmlimeM f is 

assiBnea to aot at t^a ^d point of tlia iot^rval# l^lla is fsaa 
to mchni %0'l^n t%o soil ft hm i l»a tlis vartioal displaoaaast 
of a»y iatervai add p^a% i« f^s is tls© d4^lao«!i««t of 
any iotarval iBid point i of t!ie pile ralatiaa^ to tdia soil# 

Bit $ost naimlatiog iotaractiofi. foeenBo as^sriptioii is Siada 
that tha^ is mx nalativa motion h&tmm pila ^ Mdl* 
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het di^ be the vertical dlsplacem^t of the soil at 

f ' 

aay locatloQ i due to unit force at location i. dlj is the 
deflecrtlon of the pile at point i due to unit load oh 
the pile at j. Then the condition that the interaction 
forces F be of such magnitude that there be no relative 
displacement between the pile gaad soil at any position i 
is then 

Ji. 9L 

t. dij Fj + £ ai^ F4 « (2.1) 

j«l J*1 

or 

X 

^ (dii + di'j) W4 m 0.1 

j-1 

1W.S leads to a system of jasimultaneous e<|aation for the 
forces ^ Fg 

dii is calculated by use of the Hindlin ec|uatlon* 

The vertical displacement at depth Z &a& to force F at a dis- 
tance C* front 1d:ie free surface is 

w....— £ Ml I f ^ 8(1 r ^ * (3-%). 

16^G(l-ja> it| % 


♦ 


C3 - 2 G*a , 8 G’a (Z-KI*)® , 

♦ I 

‘'a n 


(2i.2) 


Foliation (2.2) assumes a send-inflnite medic aiad in 
case of an eisi bearing i^ile there is a jresttaint ^ depth &« 
h surface at d^th P .mm be assumed to tei a^ imiriae» of marO' 
terti^M dii^lacmant . This condition can be analytically 
approaliiatM by addiiig a mirror image as. s'^om in Figure 2.2^ 
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Tl®ia the displaoement given by egaatlon {2.2*) Haaet fee 
mrreeted by the addition of w* . 


R3 


( (3-ta) ^ 8(l-«).(3-4a) 


R. 


(3^> CZ'-tO-a C*Z» . 6 c* S* Cz‘+ G*)^ » 

^ ^ ) 


(2,3) 


dij is obtained by the addition of eqpiattons (2.2) and (2.3) 
with the aj^iaoprlate valne of Z and C* oortes^onding to i 
and J respectively* The above method Is not valid when 2 » O' 
dne to stress singularity at such points, to ^proximate 
solution cans however^ be obtain«Ki by aseruralng the pile to 
be cylindrical and thto the interaction stress is asswed 
to be uniform over the Interval h. fhe desired di^iacement 
at the mid point of i along the centre ©f the pile due 


to the distributed unit stress is giv^m by 

m g .. a . A (2*# 

2 TT a V 

J3ue to axial synanetry a solution is obtained ly asmaning 


: ring force f* • w* {l-uia) d£^ (2*S) 

f<ihere d£ is the thidlmess of ^^all rli^ load* to avoid 
the coi^iioaticui arising from e<|uatioii (2*2) it is assvied 


that the total force acts around the drcwference* 

Reese (i96d) has presented a load -• settlement casrue 
to determine the load transfer by different s^pnents of the 
pile and his method is explained hf the aid of (Figure 2*3) « 
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In thin method it is desired to cca^t® the load 
Qq and <S at the top of the pile* Assuming mall tip moviment 
at the bottOTi segment# force and movement of each segment 
is calculated* Ihus for a particular tip o»vament of the 
bottom segment Qq and S is foundout* For different 
assumed tip movements different values of Q© a**^ will 
be obtained and a load - setti^ent curve can be plotted. 

In figure 2*3# Qq, ©2^ % loads on corres^nding 
segmients* 


©3 *» S3T + T (2,6) 

T «* tip load 

tipim»vemeHat 

^ 311 ? » load transfer in bottcm segmmit 
hnowing the way load is trmsferr^# meOcing certain assun^t- 
ions# Boussinesq and fiindlin elutions have bsren used by 
Geddes to calculate the stresses in soil. 

2.3 BOUSSINESQ SOLtf^IOS g 


The equations e3q>r6ssii^ the stress con^nents caused, 
by vertical point load applied at the mirface of a semi-^infinite, 
isotrcfd-c c^' homogent^ms medium ate' giv^ m 
P 3 

* 2-\r (r^+z2)5/2 

rr * lU '(m.,, 1 JE^.gr, • r.,„ 

2X« <j:: 24^2)5/2 {r2+a2+2.(j-2^2)jj) 


P U-au) ^ , I 

rrr ** 3/2 * (i:24.2^+a( Ea^2)ij) 


'm '* ]LtJ£nM^nn mi 

2 TT (r2+sB2)5/2 


(2.7) 



Solution for vertical stress for a point loaa^ acting 

at a distance £> from tlie mirface is arrived at from ®<jtiatioo 

(2.T) neglection over burden as {(Seddms) 

^ W (a • 

* 2Tr (<r^+ (a - d) ^)i^/2 

Geddes has non dfmeuslonalised the equation (2*S> bf putting 
S«r/D and <l»a/D and calculated stress coefficient lCB*w stress ©5'^, 
Results have been presented in Tabular form. 

,3 


kb* ■ -X- Ml fi b l ? , ,' 

2 TT ®/2 


<2 *9) 


2,4 Mindlin Solution! 

for a point load applied at depth B below the surfacMi 
in an isotrc^ic media, the various stresses given hy Mindlin are 

.3 


%x 


m - ■ g r u 4 . 

8"vr{li«) 

(3(3 *> 4 Al) S jg ♦ ^ * 0 i% n 

3 


30 2 B 


m 9 


45 -t 


B> 


3 




( 2 * 10 ) 


Itlt 

mt-m 


p I Cl«2 4iHs^> (l-2;u) (a t f B) 3*^CaM&> 

r— '". ; . :”"" ' ;" ^ i** """--"—- * -*— ■ ■'■ * ■■'- " ' ■■ 1 1 ' m i 

8Tr(i^) Kf K 


4(li>m? 3i^(g4B)lO 2 B 






4 * ^ DU~2>U) (a t B>^ > 6 B^(240)»3C3*4ti> r^(a-D) 

.5 


(2411) 



m 


I ^ iD( 1.2^1) 

I W .m- NN > » m« 


*^4 


4(}.<41) (io2») . 60{a4D)^ *. ^2(x4P) x 

mt + .1 HI . ■i , iii,. ,, ii « iiii. rt . iwy;, iii , ii .w ,■».,>* .* / 

R2(%4»40) r| 


<2.12) 


ir* ■* 


( Ll*M (l-^3a) . 3(g..D)^ 30 gpiz4l?l^ 

SlTd^) r| r| 


R® 


- <3(3*4tt> g<g^)*3»(3 g 4 D)) . 

s ^ 

^2 

iit «lilc±i 

r| « r24(»-l»2 

r| m (* 4 B)^ ' 

«e« £1^X4 2.S. 


<2. 13) 


(2.14) 


C2.XJ) 


2*i G.p. GSDDES S01»gT10K iX?R VARIOUS STRESSES WE, TO DIFFERSMT 
TYPES OF I.0ADIMG 1 

llii;idllQ*« ecinatioiis tlie etipmmB liave £ 01110 ^ 

out }sf G«ddi«« (if 46) £or point load# tiBiiona fjein fxioti^ and 
linear variation o£ sicin fxieticm. vertical streee doe to uniform 
akin friction ie £o«u^' out aai 

'. Tbe ineremoat^ load 'over deptb dh will be ^ giv^aa 
% « (P/B)d^ (2.1^ 

etreea 'dne to^ total loaid P is givma bf 

- - 41 rihra-/'- 

_ 3# ll|K< <4^ ^ _ O <1.^0) »t 3Hl^ Cf 04l) ^ ^ (2*1?) 

J) ■ p 




JLb icAiidt 

* (r®+ ) (2.10) 

» Cr2+ > U.10> 

TittioaS stjbBNBS to liBeaj: variatioB of sIciB firictiont 
X»oad per BOit depth * ^ |f2 

toro® applied over dipth dh i« 


« 2F *2 ^ tha® the vertioal Btroee 



^e etree® da® to pii® ioadiitg be oataaiaig m 
iocrease ih pore pmamm. \4hi<3tt is isportaat for the sttidf 
of the ooneolidatioB of soil strata* these are briefl^f 
revi®«r®d below* 

2.f MBm. mmm.^ 

Xo the ease of elays it is of interest to oce^te the 
instaiitweoKis eaeoess pore-water prestmre distcibittioo ia the 
soil dee to the applied stra»s* with tlae« this fmid stress 
%d.Xl dissipate# throwii^ ieoreasiog aiwtiiits of the applied 

4 

stress oa the soil shetltos is the. fio.sii of effeotive pressures# 
with resaltiag inoreasiog setti'eiBeot with tliae.* Wveothally all 
of the applied strffiBses mm oarried bf the soil stmcture. 
Sipressioo for mmmm pore pressure is giv«s hf dheaptoii C3®| as 
iix • • (dbi^l ♦ Md • d-r$» ■ (2*21) 

Where h a»i h are pore pressure ^effideots* A end B are 
not constant hut vazir with the aaaount of strain which tabes 
place in the saa^le* SkaoptCHS has giveat the (^lart for the values 
of A and B for dif^rent soils* Xt should he kept In loiiid that 
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the poire pressure generated hy an applied stress sTstem 
depends on the way in which the final stress state is 
reached* 

2.7 OOKSOhIPM?lQH DOE TO STRESS ! 

Xo the vicinity of the pile, stresses are predoaiihant 
by load on pile* Due to these applied streeses excess pore water 
pressure is develcped which dissipates with time, resttlting in 
settlw^t of the soil near the pile. Iiue to this consolidation 
of the soil, interaction forces on the pile may be altered. 




EFFECT OF FORCE P IN 
PRESENCE OF RIGID - 
BOUNDARY AT DEPTH D 


AXIALLY LOADED PILE - 
SHOWING F ORCE 5 AC T IN G 
ON SEGMENT OF THE PILE 
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CHAPTER III 


AHA3UXSIS OE STRESS IM SOILS mJE TO VERTICAL 
LOAD ON f SINGLE PILE 

3.1 INTRODOeriOll i 

In an aotual situation# the pile transfers its loa^ 
through the shaft and through the base. At any point the stress 
produced is a combined effect of these tiiio loads transfez^ted. 

Till now no matl»mDatical solution has be€»i presentid tahing 
these crmsi^rations into account* Geddes takes only shaft 
load into account and that too assuming the pile as a line 
neglecting the effect of diameter of the pile. 

fOmmATlOli OF THE PiK>lLI>l 

3.E 

In this investigation it is assumed that the ithaft load 
gets transferred to au.rroundinf soils as ring load. The intensity 
of pressure pf for shaft load pb for base load are asmmied 
uniform* If P is th«' lo^ meting on the pile then 

P • Pf ♦ ^ (3.11 

Pf load transferred by the pJleriphery of the pile. 

Pb m load transferred by the base of tl»s pile. 


Pf e bt 

m 

2Tr 


1 i 

add* 

i 

(3*2) 


m 

IT 


Pb «• bh 

1 

0 • 

dedr* 

(3»3| 


m intensity of thst pressure on the p:»riphery of 
the pile 

bh * intensity of the pressure on the ba^e of the pile. 
For above mentioned parameters see Fig. 3.1 and fig* 3*2* 
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.Mg. m. 

load gats tnuisfasrad to tlm soils as a Eisg lo«S* 
So tlio <3ist«it<HB bettfosa tho point undot c^imsidasatifm in soil 
wadis m& points &m thm of tb« fitg lo«d is sot 

oonstast* It is osiriritig fsom Cs-aH to a naxiimsi of (rail olioini 
s is tlM twiims of tlMi pilo ai^ w is His bosisootil f^stiUMMi of 
tbs point modst oonsidomHic^ from ’sortioal sads of tbo pilo* 
iopposo poiiit 9, is talisa into ooo8id«»Kti<m <hs piio poriplsirf 
Sid S* ift .soil mHio os sboMS io figoro 3*3» 
m K 


DA o o oose- 
ss' « r • o ooS' ©■ 


i}b • o sitt©* 

i>o' • ((rsM« mm ©-l®44a sio e.)*)** «.4» 

i«iooti«s» 13 1 # is o fwasxoi i^otioo liitiHi taitos into 
ooeooiit tbo positi^ of uradrioos points on pilo* Poo to oiioit 
lOiH Hiroogli pllo^irortiool# rcdiol# oiroomfoxontiol and 
ilKOoritii stroBMios «t o poi'at dofinad ojriindricndi sKMOsdifioiios 

It# er |,»| oto fioon bf usi ng equation 3 .2 . 
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^ mHiMfi) y (3.12) 

a 2 

, , ( (/ I C^aa) 3(g^)^ IQjPlu-tP)^ 

STTVl-ja) \ ^.3 ^ ^,3 •* ^ 

) i Rr Rl”^ RS® Rl' 


0 o 


.. ) r*d&dr* (3.13) 

St* ^ 

2 

r* 2 « ((r • r* ^#&-)^ (f^ Siufe- + (« ^ D)^ 

Jl 

«» ((r - r* Copfe')^ + (r* sin e- + (g + 0)^) 

4 

g* ^ is sli 0 «m is figtixs 3.2» Cigars 3*4. 

Rii ^ S# RR| • IT* f • ©■ 

]^ m i%x <*• g* <^se)^4(r* )®)** (3*14) 

to vsrticsal stxrsss diss J^eadag load egaatios 

3«|^ hm beegt miiidiasssiotialisod* 
fcefe x*/m m 

dt* * ad'^ 
hiMi% of t* is O to a 
So >iie4t of H- is o to 1 

R* * ntw^ t *#>^%' <4^ Stea®oS6- -» 5ai<^ :)** 

4 

• miw^ ^ gR 4* 01^4 H^-» 1» ^430S^ 4 tl#(/ 

Jste i«*0) ^ 1 l-*2ut)' (»"IQ 3 (g>4?) ^ .. 30sB( m4D} ^ 

■^^iV ®i® “i’ 

» 3 C3Mtt) ^ » 3P(g40) (Sa^R) j 8-dr* 

n 
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I 12 ^ 

f ( .-*y I. , yn. 

2 8' ) \ l^<2os ©- ■» 2ii 

o o 

•>• 2ir •i' 2n ®c) 3/2 

3 H- (b -£A ) ^ 

^ I wiWWi i I I I in fill — 1 < iii>>i wi > pi ii i .ii w» *ii> w ipiB.i i iii i i < p MW .. M i a t in 

*- 2m^\Co&&- - 

• 30 c^(a 

-* aB(4£k>s©- 

_ .c<-) 

(ia2'H|2^^2 ♦ * 2m v 4 Coe S- 4>2 boC|^/^ 

3*i VElgIGM# ggRSSS BAS»D m ES}hBtL*S WOWBILA OF SIIM«agIQil» 

If *• "sSi 

» i>£ :i^; SS|^ 4 [;>1> Ift zs^ 

2 Traill Ta* 

» ..M i a a c 22|, * 22^ 

aTTiiB 

> 222 ) C3»l£l 

2* 2'^o<. * TT * 

•pif/a^l jflt »aif 

ail 22|,# aSc 222' ^ ealled sa^eass coe£ll.oiMi42«' Oiiae 

«« Isiom 2}£ a2|# 22 ^ a point ami Jemvloq ^ <eMn 

ffiBifinlmtm tibe sts«2»* If % I 2 case it wmm9 pil«i' in 
£ii<ition pil 2 » If ia 22 X 0 it mnama tlba-pila is totmUir 
«iai liemtiaf piie» But in actual case pile is nei^^r a 
fsietdem pile nor am end l^earing pile, irnder field condition 
tbe talte of bam to be determined. O'ltoe the vaine of C| is 




decided* stress cmt atoece V;>e £<mnd hf egaation ^3.1# « For 
friction pile and end bearing pile for differsxit value of m 
stress ooe££|Lc$i^t 3 ^ %€S has hem presented in tabular 
form, S and Q has be^ introduced. 

S » :t/B, Q m jib/D 


Whmxrm r is the distance of the point from the axis of the 
pile, 2 is the vertical distance of point from the saurface* 
table for radial stress is also given, Similarily other^i 
stresses cm be counted* 

RESOLtS i 


For different value of S, a* B/a« aiadM the value of 


xk. are given in tedsiiar fom. See the table# (3,1>»1.23>. 


To coi^are the value# with Geddes values (1966) a new stress 


ooefflcimt has been iittcoteoed, iooordii^ to Geddes# 

stress ^ Fk ssSf, 


P 

Accoipdi'ng to investigation stress * ^ sdc sat 

FK sat * jflc ant (i.it) 


For differmt value of S, U, jUt 0^# 3^^ sat has 
beau Tabulated, A few graphs has been plotted betwmii r/b 
and s3c. sift for a fisea^ ^rtieal^ plane. 



iSompaxing the stress coefficimt value wibh <ledd#s 
it is Sound that #e#dtes thsosir under estimataw the stresses, 
Difference ^near the ti.cd.nitif . of the pile' is^ :^''guite large# 
larger vatlue is got for the solution obtained idxidh is 
4^gkeoted« uith increasing b/a# the '^rtical stress is 
decreasing. 



AG{»i3ra<s]f @f ttie iwetliod f©r evaluat^lfm tl*e doul^le 
lii^egral is test^ad taklOig the miadser of iotetvals 20# 
40 $0 irespectively aiwi examinieg the vaime® of jdt »a?P 

with these intervals* It is observed that the Siler' s 
jmemajbioii isethod gives converging results (Table 3*23) . 



TJIMM $*li TMi»E OF 3 ^ K 10® iorM • 0#0# «MBd 0/« * 20C<^3^6«l3O# @i:|i 0 ]^fi« eas^ression^^ 


* 

01 

SnikO* 

10 

• 

,W 


m 


♦ 

^3 


m 

o 




^i 

i*f 

* 

04 ^ 


04 


«f^ 


: # 

; # 1 
; ^ 

« 

0 


W 


m 

'm. 


^fi 


0 

04 

CM 

m 

10 

m 

H 

If 

r® 

0 

It 

f 

10 

P® 

'P® 







H 

H 

H 

€4 

ft 

ft 

ft 

ft 

ft 

0 

iH 

C4 

m 

m 

H 

in 

10 

Ct 

m 

ft 

ft 

H 

ft 

ft 






H 

H 

H 

cv 

€4 

It 

It 

ft 

ft 

ft 

0 

r4 



H 

Ml 

0 

f 

CP 

H 

f 


r® 

ft 

'ft 





H 

H 

Ct 

€4 

ft 

il 

IS 

m 

ft 

ft 

ft 

0 

N' 

m 

0 

Ml 

H 

f® 

<4 



ft 

f 

Ml 

Ml 

ft 




f4 

H 

«4 

ct 


fi 


f 

f 

f 

ft 

G0 

04 

fi 

m 

HI ■ 

m 

0 


!2 

m 

H 

IS 

f 

f 

If 

ft 




04 

et 

m 


f 


10 

Ml 

S' 

Ml 

Ml 

10 

'04 


a 

0 

Hi 

th 

CM 

m 

ri 

H 

If 

i 


I 

i 

S 



ft 

04 

m 


m 

m 


H 

1%. 

ft 

Ml 

10 

10 

10 

ft 

H 



H 

m 

m 


m 

Ml 

10 

10 

M? 

10 

ft 

ft 

ft 

m 


0-4 


$ 

H 

Ml 

i 

li 

H 

i# 

4i 

'ft 

4^' 

ft 

12 

H 

ft 


$ 

m 

' § 

. #4 

m 

# 

sJ 

H 

C0 

■if 

IS 

ft 

H 

ft 

Ml 

H 


04 

it 

m 


'Ml 

i® 


IS 

S 

» 

Ml 

lilH 



m 

m 

«4 

IM 

t 

$ 

#1 



f 

m 

0f 

m 

ft 

ft 

ft 

ft 

Ml 

ft 

H 

ft 

ft 

f® 

'4SF 



HI 





ft 


ft 

H 

ft 

ft 


H 


04 


HI 

1^ 

€0 

#1 

1 

0 

H 

1 

ft 

ft 

ft 

ft 


m 


*>•4 

H 

'Ih 

t® 

Gt 

IS' 

0 


ft 

H 

ft' 



n 

41' 


01 

0 

H 

m 

m 

rl 

0 

0 

ft 

ft 






H 

H 

04 

H 

'04 

H 

H 

H 


m 

04 

m 

•4 

10 

s 

41^ 

H 

§ 

01. 

m 


9 

Ml 

IS 

a 

ft 

s 

g 

ft 

ft 





H , 

H 

04 

#4 

H 

H 

H 

H 

H 

#4 




<4 


M 




@ 

H 


ft 

ft 

f® 

ft 

*4 

# 


H 


il 

# 


m 

10 

# 

m 

H 

b 

ft 



H 

irf 

04 

04' 

04 

H 

Hi 

ft 

'H 

H 

H 


i® 

04 


§ 


?: 

m 

ft 

s 

IS 

'Ci 

@ 

Ml 

i 

flH. 

It' 

ft 

H 

s 



«4 

H 

H 

H 


H 

i-l 

H 

H 

*t 

H 

H 

H 

G# 

fi 

m 

fi 

if 

'Ml 


f 

w 

# 

0 

m 

ft 

ft 

'ft 

m 

10 

m 

'01 

n 

m 

H 

IM 

0 

Ip 

ft 

m 

ft 

ft 

Q 



04 

H 

m 

t4 

ft 

ft 

It 

H 

it 

jmMK 

'H 

.ft 

H 

'Ml' 

ft 


H 

P 






W 

ft 

f 

ft 

ft 

m 

04 

01 

Ml 


Ml 

P 

Ml 

Ml 

H 

St 


ft 

ft 

*t 


04 

f4 

Ct 

m 

ft 

14 

€4 

il 

m' 

H 

m 

ft 

H 

ft 

m 

§ 

$ 

# 

r® 

a 

u 

m 

m 

m 

il 

'#4 

CM 

jS 

'ft 

$ 

fS- 

a 

H 

9 

s 

«>4' 

Hi 

a 

9 

H 


m 

m 

m. 

■rf 

m 

a 

m 


9 

Vi 


HI 

m 

s 

HI 


ri 


w4 

%. 






(& 


t 


«4: 


$ 


m 

9 

HI 

<0 

0| 


GO 

* 


10 HI 

9 9 

s s 

HI HI 

«*( 
m 


9 


m 


GO 


**l 

I** 


S & 

G« CH 
m tH 

1; SI 

m 


m 

f*iH- 


#4 

m 

'«f4' <4 


1 e s 

'#f «Hl iH 


m 


m 


% 


HI M 

S S 

h 4 f4 


#■ 


m m 
% 


m 

«Hl iH *5 

m 
!l 

f4 


I u ^ % 

if’ 


Hi 

#4 


m 

ri 

i# 

fi 


O 


Ml 


3 S S SI s & 

r« HI (n cf 01 

HI 10 


10 

a 


il 

10 

ft 

# 

ft 

$ 

$ 

il 

il 

1^ 

ft 

a 

ft' 

m 

'H 

ft 

H' 

H 

ft 

' i- 

ft, 

■* 

«(H 

ft' 

ft 

t. 

M 

ft 

' • 

«t 

ft 

ft 

ft 

'♦ 

ft, 

ft 

i 

ft 


o 


20 









3,t OF i&i X 10^ fer/H *• 0#O# Ci*O*0 aaad O/a • 31© j^^-^eiislon# otiiejeMise CK:»Bqpres8ioiij 



0 

rf 


n* 


m 

w4 

ft 

ft 

ft 

o 

CM 

m 

0 

m 







.«n 

ft 

ft 

r4 

CM 

CM 

CM 

ft 

CM 

o 


m 


m 

f-i 



O 

CM 


0 

m 


0 






in 

f-t 

ft 

CM 

CM 

CM 

CM 

ft 

CM 

CM 

fHl 



m 

m 

m 

A 

ft 

ft 

ft 

o 

IM 

ft 

0 

mi 






f4 

w 

ft 

CM 

CM 

ft 

ft 

ft 

ft 

ft 

f-l< 


1% 

m 


o 

4 

m 

CM 

mi 


0 

o 

ft, 

ft 




r4 



IM 

ft 

ft 

ft 

ft 

ft 

# 

0 

0 


m 

rl 


c^ 

t% 

CM 

B 

Q 

ft 

ft 

m 


m 

$ 




«Mf 



B 

ft 

# 

ft^ 


I# 

0 

0 


1^ 

'in 

0 


CM . 

fm 

ft 

ft 


ft 

ft 

ft 

ft 

CM 





CM 

m' 

m 



mi 

III 

m 

mi 

mi 

C4 

m 

# 

m 

0 

'fia 

CM 

ga 

■ft 

III 

ft 

# 

0 

B 

m 

0 



rt 

r4 

<n 

m, 

4: 

# 


m 

in 

ft 

ii 

m 

f^' 

Q 

gi 

B 


CM 

€@ 


S 

IM 

ft 

ft 

# 

ft 

ft 




n 

m 



B 

ft 

ft 


0 

0 

0 





m 


.in 

ft 

ft 

0 

CM 

CM 

HI 

% 

0 

0 


«HI 

m 

#n 

4 

# 

B 

B 

ft 

_P» 

fa 


0 

III 

m 

m 


®j 

t^ 

"f 

O 

ft 


0 

0 

p 

III 

ft 


r4 

m 

ft 


B 



1- 


# 

# 


ft 

'fa. 


m 


ft 

fm 

in 

ft 

0' 

ft 

m 

0 


0 

ft 

ft 


w4 

in 





B 

m 

m 

m 

B 

B 

0 

ft 


rt' 




m 



m 

ft 

ft 

0 

0 

0 

ft 


M 

# 

’in 

# 

fia 


0 

gi 

H 

0 

ft 

0 

0 

B 

B 

m 


fi‘ 


ga 

fi 

•1% 

r» 

f*i 

ft 

ft 

0 

IE 

ft 

0 




m 

P 

'B 

8k 

o 

<n 

ft 

ft 

ft 

0 

0 

m 






ft 

w 

ft 

ft 

ft. 

•ft 



¥1 




ft 

B 

ri 

ft 

0 

m 

0 

0 

0 


m 

m 

ga 

# 

O 

ft 

ft 

ft 

ft 

CM 

ft 

ft 

Q. 

0 




in. 

ft 


ft 

ft ^ 

ft 

ft 

ft 

ft 


m 

*4 

il' 

fn^ 


ft 

IS 


ft 

S 

ft 

mi 

ft 

ft 

*f4 




o 

M 

ft 


ft 

ft 

ft 

ft 

ft 

ft 

o 





in 

ft 

ft 

ft 

ft 

ft‘ 

ft- 

ft 

ft 

ft 

«4 

'in 

m 

"f 

m' 


s 



,fk» 

ft 

ft 

0 

ft. 

0 

fWl 

m 



in. 

H 

•0. 

#' 



ft 

•ft 

ft 

@ 



«n 

*4 

ft 

ft 

ft 

ft 

ft 

ft 

ft' 

ft 

ft 


# 

m 


0 

H 

•n 

ft 

mi 

ft 


1 

fcf' 


ft 



m 

1 

3 

n 

ft 

ft 

ft 

IM 

1 

w 

#. 

ft 


ft- 

ft 


# 


# 


0 

ft 

1 

m 

m 

•ft 

4 

8 

© 

ft 


r<i 




B 


m 

m 

m 

ft 


0 

CM 




isn 

in 

ft 

ft 

ft 

m 

IM 

ft 

ft 

ft 

ft 

' m 

n 


ft 

51 



ft 

ft 



ft 

S^" 


0 

B 

m 

'in 

ft 

# 

ft 

m 


0 

fa 


ft 





w4 

CM 

m 

ft 

ft 

CM 

n 

15 

fti 

ft 

ft 

# 

♦ 















B 



# 


ft 

ft 

8 

ft 

1 

s 

0 




in. 

'ib 


# 

# 

ft 

ft 

ft 

ci 

ft 




IS 

m 

# 


ft 

ft 

CM 

ft 

ft 

'Hit’ 

ft 

4* 

4^ 

4 
















m 


m 

'# 

ft 

m 



0 

.S 

S 

m 

B 


m 

B 

0 

. w 

ft 

# 

ft 

w 



0 

S 


14 

4f4 

:l^ 

liH 

'w 

ft 

rt 


ft 

fftf 

ft’ 



4'' 

:," 4 











# 

rf 

3 

s» 

tt^ 

15. 

# 

ll 

i 

fla 

ft 

■"i® 

9 


f 

^3 

M 

S' 

0 


0 

ih 

m 

a 


m 

# 

ft’ 

rl 

*>4 

ft 

♦ 

♦ 

4 

4 











Sf 

i 

B 

8 


tn 

iS9^ 

«a 

ft 

m 

ft 


# 




in 

0 

~0 

i* 

B 



1% 

ii 

ft 

ft 





s 

# 

H 



ft 



ft 

•ft 

i*# 

«« 



|4 

W0I 



*4' 









♦ 

♦ 

4 

4 












fi 

nt 

li 

# 

0%' 

t 

?S 

9 


g 

i 

s 

5 

s 

af 

ft 

m 

ft 

1 

'lA' 


P 

M 

1 


Si 

n 

ft 

ft 

m 

# 

ft 

ft 

ft 

*«♦ 

ft 


4^ 

♦ 

♦ 














m 

eo 

o 

m 

'# 

ft 

m 

o 

m 


0 


0 



'f 

• 

• 

# 

t: 

» 


# 

m 

m 

,.#• 

• 

• 





tn 

rl 

ft 

ft 

ft 

IM 

CM 

ft 

ft 

m 

ft 


21 



3^3 1 WMMM ©F K 10^ for^ » ©•©# 20 (^ T^sioa othar^s# compression) 



w 

m 

•H 

CM 

o 


P 

r^ 

m 

c© 

HI 


0V 





CM 



Q 



rM 


C^ 


H 

fS 








rM 

v4 

CM 

CM 

CM 

CM 

(A 

m 

CA 

CM 

CM 


o 


o 

IS 

r-t 

fA 


CM 

fe 

10 

CO 

HI 


ir4 

cn 


Os 


€0 

cn 

h 


# 


CO 


O 






r4 

tHI 

CM 

CM 

CA 

m 

CO 

cs 

tn 


m 

r^ 

&n 

m 

m 

CM 



CA 



M 

f*- 

to 

©D 


rM 





0^ 

0 


0V 

CM 

HI 









»*4 

CM 

m 

cn 

n 

M* 




Ml* 

U) 




cn 

'S 

f> 

cn 

(S 

CM 

cn 



10 

«-*4 


CM 


CM 

0\ 


m 

P 

Si 

Q 


lA 

10 

w 





r4 

v-4 

CM 

CA 



m 

IS 

HI 

10 

HI 

HI 

0^ 


m 

s 

IS 


CM 

t^ 


Q 


0 


c^ 




O 

to 



m 

*n 

0\ 


m 

w 

@3 


HI 



fM 


CM 



lA 

tA 


m 

W 


10 

MS 

CM 

(A 

0V 

r- 


to 

CM 

CM 



10 



CM 

o 

f*4 

m 

CM 

CM 

m 

!S 


CM 


CM 


m 


fO 

rM 



♦-4 

CM 

1^ 


CO 

w 

V0 




r* 


r- 


P 

Q 

r4 


fM 

m 

CM 

CM 

0V 

M* 

«s 



10 


r- 


(0 

Q 

<2 


CM 

m 


lA 

fS 

rC 


10 



f-4 

CM 

# 

tS 

V0 


r- 

CO 

@0 

m 

to 

0\ 



CM 


Q 




10 

10 

1© 

CM 

M 



in 

CM 

01 

Q 

m 


<3 

lA 

cn 


CM 

<n 

IM 



CM 



CM 

m 




CO 

W 

c^ 


Oi 

w 

00 

CO 


9 

lA 

m 


tft 

& 

Mj* 


MS' 


l> 

Ht 

MS 

m 



0 

m 





CM 



rC 

€0 

cn 

© 


r4 

CM 


\0 

l> 

0) 

m 

o 

9 


O 

01 

01 

a 









rM 


A 

H 





01 

m 


5^ 

lA 

rM 

HI 

«M 

CM 


cS 

3 



m 

HI 

t- 

C3^ 

o 






w 

fn 

CM 

CM 

10 



CM 

CA 


HI 

f-4 



CM 

r4 

M* 



CM 




M 

m 





iM 

fM 

«M 

!? 

m 

CM 


10 


HI 


'r" 

m 

m 



M* 

!5 

m 

H 

m 

t® 

-rM 


«# 

10 




•M 

iM 

fM 

HI 


HI 

CM 

H 

CM 

o 

CM 

CM 

r* 

is 

lO 

CM 


H 

HI 

H 

H 

H 

CM 

o 

O 

01 

H 

♦M 

H 

H 

H 

H 


S!|i 

fn 

10 


CM 

0i 

cn 

lO 



H 

S 

vM 

o 

H 

H 

H 

H 

H 

H 

H 

H 



HI 

10 

HI 

0 

M* 

t© 

Q 

HI 

W 


0 

HI 

Si 

Mr 

lA 

CM 

H 

O 

H 

H 

H 

H 

HI 

H 

H 


CM 

P 

Q 


H 


HI 

10 

"H 

m 

H 

m 

s 

CM 

t 

10 


o 


fO 

2 

CM 

0V 

HI 

r* 

MU 

H 

i 

HI 

H 

H 

CM 

1® 

CM 


HI 

4 

O 

H 

fS 

CM 

iO 

o 

<n 

|H- 


H 



^ s 

<l» ^ 


1^ 

CM 


«n 

H 


m 

CM 


!£ 

H 

H 

©S 

% 



<3 

HI 

P 

0 

m 

m 

CO 


10 

m 


r4 




F 


MO 

m 

# 

<n 

CM 

H 


H 

H 

H 

H 

H 

H 

H 

H 

HI 

H 

H 

H 

0i 


CO 

M* 

H 

{3 

n 

H 

CM 

C^ 

Q 


01 

& 


f«i» 

m 


P 

H 


W 

H 

P 


CM 

b 

H* 

i> 

9 

Q 

O 

o 


1% 

10 


cn 

CM 

H 

H 

H 

H 


CM 

CM 

H 

H 

H 

H 

H 

H 

CM 

HI 

m 

HI 

HI 

m 

\0 


CM 

H 

H 

1% 

01 

10 


CM 

H 



0V 

CM 

If 

MS 


!9 

01 

m 

W 

CM 




CM 

H 

Ov 


HI 

MS 

CM 

H 

fffi 

CM 

CM 

CM 

CM 

CM 

CM 

H 

«ri 

H 

H 

H 

<n 


HI 

rr 


©0 

H 

H 

H 

10 

cn 

HI 

m 

53 

CM 

€0 


mF 

H 

H 

r*^ 

cn 

© 

O 

CM 

© 

H) 



01 

0^ 

10 

10 

fO 

H 

© 

p. 

HI 

cn 

H 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

H 

H 

H 

H 

Q 


H 


0 

H 

© 

<n 

m 

CO 

HI 

0 

10 

w 

HI 

Q 

© 

?**l 


HI 

cn 


HI 

H 

H 

m 


H 

w? 


HI 

in 


MS 

H 

O 

CO 

MS 

If 

CM 

tn 

m 

<0 

m 

CM 

CM 

CM 

CM 

CM 

H 

H 

H 


CM 


CM 

S 

P 

0V 

r*^ 

HI 

m 

cn 

CM 

©s 

« 

H 

H 

N 



m 

o 

CM 

01 

CM 



in 

H 


M* 

H 


m 

P 

HI 

H 

01 

0 


cn 


mt 

M* 


cn 

tn 

CM 

CM 

CM 

H 

H 

H 

4A 

Q 


CM 

HI 

l^l= 



O 

CO 

HI 


1© 



Q 

H" 

O 



<0 

CM 

m 

CM 

W 

HI 

HI 

fS 

hS 

M 

o 

cn 

r** 

H 


m 

Q 

{«% 

HI 


HI 

HI 

HI 

HI 


0 

cn 

CM 

CM 

CM 

H 

r4 


CM 


tn 


10 



ft' 

<0 

01 


P 

CM 

1^ 

b 

H 

m 

CM 

© 

w 

o 


H 

cn 

0 

CM 

m 

H 

CO 



H 




H 

to 

HI 




«. 

HI 

HI 


<n 

CM 

CM 

CM 

H 

M 

fc 

CM. 

0 

HI 

HI 

© 


H 

HI 

1 

H 


IM 

m 

m 

<n 

cn 

1# 

CM 

P 

CM 

fc 

P 

o 

01 

HI 

m 

m 



H 




0 

HI 

CM 

is 

HI 


m 


# 


m 


cn 

m 

CM 

CM 

H 




I 

1 


s 

9 


fM 

CM 

§ 

Mp 

If 

1 



3t 

P 

m 

«M. 


m 

01 

w 


tM ' 

CS 

w 

If 

m 

cn 

CM 

CM 

fM 

1-4 

«-i 

H 










s 

HI 

MS 

CD 

CM 

HI 

H 

cn 

(0 



^0 

CM 

CM 


CM 

fO 

HI 

fM 

eo 

ir4 

P 

0 

0\ 

O 

CM 

f*4 

tn 

C^ 

cn 

0i 


01 

T 

0^ 


HI 


<n 

CM 

CM 

H 

H 











r* 

CM 

10 

f2 

0 


Q 

0 


in 

r4 


m 


0 

# 


Q 

0V 

% 

S 

cn 

H 

o 

If 

CM 


1^ 

m 

O 


'© 

0| 

r4 


HI 



CM 

CM 

<M 

rM 



iH 









o 

# 

CM 


HI 

0 

O 

CM 


10 

A 

0 

o 

rM 

M 

<W 



IM 

«M 

CM 

fM 

IM 

in 











a 

t 

s 


t 


i 



o 


0 


© 

© 





f 


O, 





o 

O 

r4 

H 

CM 

PI 



in 

© 

10 

|> 


» 

# 

o 

H 

H 

m 



«?l 

in 


r- 

C» 

€1 


m 

€n 

o 

H 


m 


m 




0^. 

01 

© 

H 

s 

H 

H 

H 

c4 

o 

H 

n 


m 



cn 

© 

H 

H 

H 

CM 

H 

CM 

H 

s 

fi| 

H 

PI 

H 

o 


m 

m 


# 

© 

H 

H 

H 

PI 

H 

1# 

H 

H 

Pi 

f4 

PI 

ri 

PI 

H 

H 



It " 

# 

m 

§ 

H 


n 

H 

H 

© 

H 

10 

H 

23 

!3 

t^' 

H 

1# 

H 

Hi 


m 

1% 

s 

H 


PI 

H 

10 

i4 

C*^ 

H 

S 

© 

04 

a 

Ci 


H 

'f^ 


in 

H 

H 

n 

S 

S5 

10 

H 

S 


o 

ca 

o 

IM 

8 

PI 

#4 


1% 

H ■• 

fit ' 
H 


H 

21 

H 

#1 

CM 

CM 

CM 

CM 

III 

« 

CM 

CM 

CM 

CM 

H 

CM 

#4 

1^1 

#1 

f4 

H 


H' 

o 

IM 

CM 

01 

CM 

:pl 

CM 

PI: 

CM 

tf} 

« 

PI 

CM 

10 

CM 

CM 

m 

1# 

H 

H 

S 

m 

m 

H 

IM 

PI 

C4 

in 

m 

m 

8 

8 



Ml 

CM 

MU 

CM 

m 

|ii^ 

m 

1*4 

S 

H 

#4 

•# 

8 


H 

CM 

PI 

W 

f4 

PI 

g 

PI 

10 

m 


'' '«!' 

f4 

I 

m 

i** 

e* 

H 

PI 

** 

m 

m 

# 

PI 

© 

tn 

PI 

Pl^ 

w 

0 

ri 


m 

&' 

54 

R 

m 

m 

0 

CM 

«>« 

© 

PI 

p|. 

£ 

H 



8 


» 

Pi' 

o 

PI 


H 

H 

a 

''1^ 

ii 

#1 


ft 

Ml 

i 

ii 

% 


© 

ig 

fd 

H 

c% 


♦S 

8 

0 

'lit 

S 



^ in 
PI 


s 

g 


»»» 

© 

Ci 

'PI 

# 

m 

m 

© 

8 

'!! 

PI 

H 

4I» 

i 


s 



t 

PI 


H 

PI 

H 


III 

H 

H 

PI 

s 

g 

© 

# 

s 

t4 

# 

'1% 


i 

ii- 

s 

t 

PI 

ft 


H 

'# 

m 

s 

' 1 ^ 

8 

H 

s 

§ 

i 

I.. 

i 



$ 

01 

© 

ra 

4- 

Hlh 

m 

IQ 

III 

CM 

a 

2 

g 

04 

25 

8 

H 

» 


dll 

© 


CM. 


S 

tni 

© 




8 

10 


Ml 

•4 

w4 

© 

© 

r> 

H 

C0 

f4 

m 

4 



H 

CM 

H 

H 

#4 






4 . 


# 

4 












0 

PI 

H 

$ 

1 

MU 

!5 

H 

g 

M 

0 

P> 

CM 

'PI 

01 

PI 

CM 

<4 

R 

1 

8 

■t» 

Z 

8 

g 

'M* 

♦ 

M* 

■ 4 











51 

£1 

1 

H 

S 

g 

m 

CM 

© 

0% 

CM 

n 

‘PI 

f4 

© 

0 

r1 

s 

s 

PI 

PI 


♦ 

4- 

♦ 

4 












f4 

PI 

$ 

in 

s 

s 


1 

t 

z 

t 

#4 

§ 


e 

m 

PI 




'W 

44 


S 

m 

{1 

€4 






♦ 

♦ 

♦ 

4 













© 

HP 

» 

© 

CM 

9 « 

40" 

© 

m 

m 

0 

#' 

#. 

1# 

# 

m 

m 

0 

« 

# 

♦' 

© 

• 

♦' 

H 

Hi 

r4 

H 

H 

CM 

CM 

CM 

CM 

CM 

PI 



23 



3#S t VAWJB Of 3 Sc zssfP 31 iO® for Jtt ® 0*X# O/a « 20 & Cj^»iOi45f^®too otberwise ea^ression) 


s 


m 

9 

o 

#4 

m 

'1^ 

lit 

ft 

H 








H 

N!4,f-€ 

1# 








• 

o 

HI 

€4 

4|i' 

f* 

H 


M 






H 

H 

m>-4 








*W 

« 

o 

94 

m 


0 

1^ 

ft 





H 

H 

f4 


0 

m 

m 

91 

ill 

0 

ft 

iN 





H 

14 

01' 


i-*# 

m 

m 

i4 

HI 

m 


ft 

ft 

IM, ■ 








Pl 

• 

94 


B 

ft 

H 


m 










gh 

¥% 

m 

V 

H 

14 

14 


i 









SS- 

f4 



■f^ 

14 


a 

i 


m 

m 

t 

14 


i; 

a 

0 

,|£ 

':*4 . 










Vi 

# 


s 

■« 

f* 

ft 

1*4^ : 













!? 

s 

1 

. % 


¥i 

m 

tfi 

ffc 

'03 

ft 


^ • 

w 

«« 

9 


g 

1 

#4 

ft 

■ »4 





ft 

m ' 

' m 

's 

» 

8 

ft 

119 

a 


s 

H 

■94 






H 

' ,#4‘ ’ 

iS 

% 

o 

S 

f4 

ft' 

1 ■ 
#4 


jS 




m 

m 



MM 

: '*4 

0 

W 


ft 

ft 

RH 



H 

«4 

f4 

HI 

ft 

s 

1 

u 

m 



# 


: m 

' » 


*# 

ft 

ei 

:|% 

!!! 


H 


m 

14 

ft 


i4 

% 

s 

#4^ 

1^ 

ft 

ft 

§ 

§ 

lia 

r4 


m 

f4 

«4 

ft' 

-|iM 


® 

£ 

r* 


HI 

m 

S 

ft 

ft 

ft 

* 

r4 

14 

m 

rt 


*# 

'1^ 

m 

ft 



m 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 


ft 

#1 

*4 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

If' 

a 

ft 

Of 

m 


m 

m 

ft 

01 

01 

m 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

8 

ft 

t 

9 



a 

& 

ft 
19 ' 

a 

a 

t 

a 

a 

8 

a 

Si 

8 

Cl 

V' 

s 

a 

s; 

a 

a 

a 

8 

m 

m 

m 

m 

a 

2 

s 

ft 

IN. 

ft 

of 

ft 

ft 

ft 

$ 

s 

a 

2 

0 

m 

m 

2 

1% 

ft 

III 

ft 

f4 

ft 

s 

m 

9 

m 

m 

m 

8 

3 

g 

f: 

s 

ft 

0 

E 

'ft 

1 1 

8 

0. 

ft 

u 


ft 

ft 

m 

# 

'# 

# 

# 

ft 

ft 

$4 

o 


# 

.■Mfc 

0 

»-« 

jMi 

'ft 

ft 

ft 

94 

o 

¥* 

ft 

of 


ft 

ft 

ft 


** 

a 


'Hi 

ft 

ft 

m 

X 

♦O 


ft 

a 

2 


H 

m 

§ 


#■ 

ft 

ftft 

r4 

#f 

94 

•4 

H 

«4 

ft 

ft 

lA 

s 

‘iii« 

ft 

I 

94 

s 

f*0 

s 

0 

f4- 

#4 

ft 

S 

mm 

ft' 

ft 

m 

m 

# 


ft 

m 

ft 

ft 

#i 

1 

ft 

w4 


a 

'ft 

ft 

ft 

ft 

3 

8 

5 

f 

i 

§ 

'ft' 

ft, 

'2 

ft 

ft 

ft 

m 

'#4 

HI 

ft 

•4 

O 

£ 


m 

n 


t 

0 

ft' 

fl 

<1 


ft 

ft 

H 

94 

ft' 

*4 




0 

<M 


ft 

e» 

o 

ft 


ft 

0 

o 

O 

o 

« 

f 

*' • 


« 

#■ 

• 

0 

# 

f4 

H 

H 

ft 

ft 

ft 

''ft 

ft 

ft 

ft 

m 







TimM a*f* VMMS ©t ^ X 10^ Smm • S/a * 20 04*0 •© Cw^sion atfearwia© coi^raeatoo) 



0 


14' 


# 

0 

r4 

#*|. 


# 

iH 

m 



f4 






t*4 

m 


'f4 



nt 

f4 

»4 


€? 


«4 



A 

rf^ 

INI 

fM 

i% 

#» 

1^ 




#4 

#4 

N 


# 

# 

•» 

0 


#i‘ 

C4 

m 

*flk 

m 

cn 

m 

p ' 


m 

#4 

m 

;#!' 


m 

14 

m 

m 



14 


1 # 

ilk 

# 

s 

§ 

$ 


'A' 


t 


'f 

# 


i 

m 

f# 

fl 

# 

m 

M 


& 

» 



iP' 

’*4 

H' 

4iik 

s 

It' 

s 

' 1 ^ 

■& 

# 


■If 

M. 


m 


0' 






'oi 


P' 


s 

f4 

m 

► 


'*i 




NT 

.4 

#4 

# 

& 

14 





irl 

ta 

€i 

t 

H 

0 

$ 




A 


ei' 


m 

14' 

«& 

w4 

*4 

m 





ir4 






n 

<4 

0 

!S 

$ 

9 

'5 

4 . 





% 

13: 

p 


m 

m 


fe' 

o' 

m 

91 

» 

4M 

irt 

♦ 

▼ 

<w 






§ 

# 




2 

0 


1 

f 

# 

4 



# 


#1 

14 


0 


'IN' 


♦4 


3* 

«4 

s 

N 

♦ 

♦ 

♦ 



14 


i| 

'1^ 

0 


wPr 

f4 


r€ 

M 

1 

16 

E 

’ft 



-If 

''4* 


14 


41 

H 

c> 


♦ ♦ t # 


IB 

ii4 

#4 

Ml 

m 


t4' 

f4 

«4 

54 

a4 

1 # 

#P» 

m 

m 

**4 

f4 

H 


m 

lH 

» 

f4 

if 

f% 

kH 

#4 

fi| 

14 

m 

0 



ti 

-f 

■N 


m 


fi 


'#4 

14 

PI 

’ifai 

# 




f4 

lA 


4W 

#1 


if 



i4 


f4 

•a 

f-l' 


# 


tA 

i 

C0 ‘ 

m 

f4 

In 

9 


A 


si 

2 


% 


m 

m 


s 

9 

w 

m - 

r» 

9 

kfl 

i» 

0 

2 

0 

m 


'# 

m 

{B 

ta 


N 

9‘ 


► 





it 

s 

§ 

5 

M 


A 

«4 

f4 

ff# 

f% 

in 

PI 

m 

0 

«4' 

m 

PI 

m 

#4 

f4 

't4 

«4 

|4 

#' 

<4 

0 



#i 

IN 



'Ml 

'f4 

?4 

#4' 

94 

■pt 

W9 


m 


i4 

m 

l| 

p 

•' 

'A 

a4 

f4 

#4' 

J 4 

^ri 


1 


« 

#4 

m 

f4 

14 

•4 

r4 

m 


n 

m 

0 


PI 


m 

m 

# 

N 

c 

% 

p# 

#’ 

PI 

m 

14' 

N 

s 

pi 

p 

S 

m 

N 

'14 

PI 

N 

♦4 

|4 


'0 

PI 

14' 

9 

S 

S 

PI 

m 

#' 

5# 

# 

PI 



P 

■ '!2' 

m 

i 

i 

s 

I 

PI 

**j 

2 

-f 



m 

« 


p 

M 

m 

1 


m 

If 

t 

1 

9 

1 

3 

01 

# 




mp^’ 




1 

t 

m 

r«' 

% 

<4. 

'1#. 

I 

# 

m 

#4 



N 

if 

m 

«» 

0 

« 


#■ 


■«# 


•4 

04 

«4 

N 


1 ^ 

f4 

PI 

if 

m 

*4 

PI 

14 

Pi 

N 

9 

A 

1% 



9 * 

14 

N 

N 

01 




m 


N 

PI 


m 

# 

PI 

PI 

PI 

PI' 

!»• 

'# 


f4 

f4 

m 

m 


kf. 

If 

t 

$ 

9 

$ 

$ 

*Ht 

m 

-f 

99 

!5 

ttk 

m 

III 

«(i 

m 

li 



S 

e 

n 

I# 

# 

2 

m 

# 

m 

# 

# 

#' 


m 

ft 


Is: 


h 



w 

f4 

94 



m 

m 





rl” 

0 

|W 

PI 

'0% 

'01 

'01 

# 

m 

l> 

If 

04 


)|4 

m 

a 

#« 

S 


# 

0 


m 

A 


f4' 


94 

0 


01 

rl 

PI 




C4 

Ml 




PI 

it 

04 

0 


H' ■ 

#4 

#4 

:|4 


1 

s 

s 

?5' 

1 

'f4' 

94 

^f4 

#4 

f4' 


m 

0 

10' 

'PI 

fZ 

m 

¥ 

a 

51 

«4 

$4 

f4 

pi 

94 

m 

m 

9 

P$ 

Ml 

m 

i 

04 

44 

■f4' 

94 

94 

m 

'0 



m 

m 

A 

# 

Mi 

m 

m 

•4 

04 

m 

94 

ift 

# 





0 


'in 

'10 

01 


f4 

pf 

t4 

4r 


f4 


0 

fffc' 

w 


m 

« 

01 

pi 

M 

*4' 

f4 

0' 

1 

m 
■ 0 

0 

:ri 

9 

PI 

€4 

m 

f4 

f4 

If 

m 

t 


z 

9 

m 

m 

m 

m 

#4 


f4 


94 

fi 

% 

PI 

ffe' 

ff 

m 

m 

fi 

i4 

A 

#4 

0 


PI 


1 # 

# 


n 

m 

A 

PI 

N 

m 

w4. 

f4 


N 

2 f 



0 

. 4 . 




a 

N 

Ci 

C4 

<4 

PI 













341* ©F ^ ssg X 10^ for Ai • 0.1# ©/a » 20 <4- o^e»fia® ecwpreaatoB) 



0 

o 

44 

#4 

CSi 

m 

m 

HP* 

HI 

m 

W 


p. 

m 


o 

© 

<4 

r<l 


m 


HI 

m 

p 

m 

0 

m 

# 


o 


rt 

INI' 


m 

1# 


ci 


m 

© 

© 

f4 

f4 











A 

84- 

*4 

f4 

o 


m 

4f 

HI 

# 



© 

'Hi 

m 

m 

#!-■ 

'14 

|4 









f4 

Hi 

f4 

Hi 

A 

f4 

•4 

© 


m 

HI 


m 

© 



i4 


'tfl 

m 

01 

HI" 









«4 

Hi' 

hI 

*4 

*4 

f4 

84i 

r« 




0 

Cl 

-r^ 

14 

HI 

HI' 

10' 

m 









, JS 

p 

iH 

'HI 

«4 

#4 

Hf 

hC 

k 

«4 






H 


'HI 


■wa 

# 

Ii 

m 

# 

C0 






t4 

A 

♦4 

#4 

HI 

'HI 

i4 

f4 

Hi 

f4 

#1 

1# ; 


*4 

«4 ' 

m 


m 

01 

Q 

Hi: 

© 

o 

O 





iMI 

«4 

H 

#4 

v4 

H< 

P ' 

m 


CM 

CM 

v4 



' f4 

m 

HI 


© 

HI 

CM 

'HI 

HI 


CM 

Hi' 




•4 

f4 

f*l 

f4 

m 

IM 

P 

CM 

CM 

A 

CM 

P 


m 

'1^ 

*5 

m 

« 

o 

m 

Hi 

m 

-Hft' 

iy0 

m 

HP* 

0| 




*4 

t4 

rl 

0® 

C4 

m 

ei 


CM 

CM 

CM 

P 

'‘fi| 

1# ' 



a 

si 

14 

'I4 

P 

10 

# 

n 


Ml' 

III 



■ #f 


't4 

14 

CM 

P 

CM 

CM 

k 

CM 

P 




% 




n 

#1' 

P 

CM 

m 

S 

A 



«4 

#<( 

14' 

14 

14 

iH 

'HI 

m 

<4 

14 

m 

P 

'n 



Midi 

HI' 


0 

<<§ 





01 

Hi 

m 

f4 


I4 , 

p 

m 

m 

14 

HI 

m 


14 

14 

p 



j0 

# 

# 

«4' 

m 

# 

Si 

£1 

'•4 

# 

p 

49 

p 


<4 

3- 

!!?€ 


m 

m 


# 


49 


m 

|4 

HI 


CSJ 


# 

■|i% 

p 

P 

!# 

t 




© 

1: 

P 


f4 

H 

14 

1^ 

HI 



H^ 

H 


#% 

P 


IM 

f4 

c* 

«M; 

'»4 

m 

0 

9 

s 

i 

t^ 

in 

9 

f 

49 

49 

3 

p 

P 


i4 

fHI 

SI 

i9 

m 

& 

m 

9 

3 

1! 

w 

«4I. 

10 

t 

$ 

8 

'ii 

p 

f-i 

ii0 

i; 

s 

s 

$ 

« 

•»* 

S 



8 

S 

SI 

8 

9 

C'l 

ill 

<* 


s 

4# 

tot 

s 

w4 

§ 

© 

{t 

i. 

i#' 

8 

3 

9 

4 

4 















10^ 



m 


'C4 


m 

49 

s 

H# 

S 

Sf' 

■© 

W 

H 

'#4 

m 

0 


# 

<1 

0 

# 


'10 

# 






rl 

*4 

#s 







4 

4 

<¥ 













f*«i' 


(0 

n 

*4 

m 

#*5* 

HI 


it4 

Hi 

t 

1 

10 

m 

£ 

W 

S 

3 





tH 

«4 

41 

Hi 

HI 





4 


4- 

4 










H 


<0 

0 

«9 

m 


© 

Q 

<4 

Q 

'Sl 

9 

IS 


#•1 

1 

1 


m 

s 

s 

ii 

m 

s 

a 

1 


m 


4 

"1- 

♦ 

♦ 











9 


1 

9 

9 

S 

% 

8 

8 

9 


'9 

tP' 

s 

ii' 

# 

4 


f 

f 



i4 

m 

IM 

HI: 









«4' 

9 

# 

m 

fS 

HI 

H 

ft 

fc 

© 

a 

9 


0 




m 


m 


Hf 

» 




tn 



Hi 

P 

m 

m 

m 

Hi 








#4' 












4» 

♦ 

4 

4 












ft 

ii 

# 

# 

m 

p 


i©: 

■® 

’ © 

CM 

4t» 

« 

«k 

o 

#i 

■ #, 



'© 

f 


•- 


4 

« 

« 

© 

♦ 

© 





f4 

f«t 

r4 

HI 

HI 

Ci 

CM 

CM 

CM 

CM 

P 



27 



viojas or aSt aigr x lO® fiTiX * ©/^ ** 20 aaS J.- 14 - rxaslott otheiwifie ooi^r»®»ioB) 


■® 

'm 


ii 


W' 


♦ 

e# 

|M''!N 4 

4K' 

g«i 
0- 
* 

n 

;#4 




'pm 



m 

<•; 

H’ 


¥ 

m 

mpm 



mp4 

m 


\p<p 4 

m 

m 

-f 

'fpm^ 


f4 

♦ 

f 

#i^ 

"# 


0 

0 

r| 

iM 


1 ^ 

01 

CN 

01 

CO 

rl 

<n 

m 

10 

15 








rl 

rl 

rl 

'C^ 

Isl 

n 

n 

0 

0 

iNt 




m 


O' 

in 


# 

0 

rt 


'fH 



rl 

rl 

Ci 

h 

nt 

INI 

f?i 

ff| 

m 

© 

rl 

H 

III 

'01 

m 

s 

INf 

0» 

0 


m 

IS 

01 

m 






f4 


01 


m 

m 

m 

m 

m 

m 

© 


•* 

CO 

«n 

I& 

<# 

Q 

HI 

01 



m 

$ 

HI 


rl 



n 

fwf 


in 

m 

m 




1 # 

0 


0 

54 

ON 

rl 

10 

04 

'in 

$ 

10 


a 


m 

m 

s 

s 

rl 

m 


S 

lO. 

m 

s 


01 


s 


r# 

'10 


t0 

rl 


a 


'01 

m 

ON 

'in 

0 

# 

'01' 

m 

# 

m 

0 

p» 




3 

rl 


s 

m 

% 

,n- 

s 

i 


0 

t**' 

Oi' 

'f^ 

0 

NT 

n 

3 


ti 

m 

m 

m 


f4 

rl 


rt' 


#* 




m 


S 


rf 

s 

9 

m 


m 


s $ E; 3 


rl ^ 
INI 

m f>i 
rl' 1 ^ 


0 

'C^ 


rl' 

ri 


1^ 

rl' #1 
€& 1 

r *S 

0 ^ Q 

rl 




s P 
p % 

s 


S 

rl 


rl 

I©' 

m 


r 


§ s a 

1 


§ 1 


1 


rf* r# 

S P 


.0!^ ^ ' (<4 m 

a a s a 




n 

'rl 


M Cfi 
in 

n m 


tn 


a 9 

f 01 


^ * 5 : 

w „ 

rl rl rl 

m O 

a 8 g 

a 5f g 

^ m «4 

^ ^ 

a a a 

ff M ^ 

# ¥1 C4 

m 0 «n 



r4 

W 0 

<tf> 10 
01 01 

§ I 

m # 
m m 

rl rl 

!| $ 

m m 

t # 
rl rt' 
f# 

^ S 

8 B 

c« f« 

^CH 10 ' 
«f» N 
CH 01 

S r* 

m 

V4 H 

Hi -ff** 
« !*> 
10 0« 


Ml <0 
0 0 

0 0) 
0 0 

a I 

a a 

<Hi 

a r 

a 


s » ^ 

# 'f^ 

C© NT '01 

® 10 1 % 

fwfc rl 01 

'ffi' 01 CO 


0i H 
0 ^ 01 ' 


m 

rf 

r4' 


III' 

^ "f 

m M 

»4 0 

ri '#4 

rl 


0 


HI 

n 

m 

f# 

lif 

rl 


rl 

g 

@ 

n 

§ 

fT' 

3 


rl 

rl 


rl 

1 

s 

ri 

# 

a 

I' i 

3 ■ '3 

a 

S 

t 

a 

a 

{>4 

ri 

rl 

rl. 

»4 

|IM> 

$4 

'« 



m 

0» 

0 

m 

■rl 

10 

rl 

r 




1' ?5 

in ^ 
H t4 


i s a 


0 



t 

01 

fS' 

V 

rl 

§ 

1 


n 

m 

g 

U 

10 

iNi 

m 

a 

$ 

rl 

a 

rl 

tn 

rl 

'rl 

g 

ON 

r 

«# 

IS 

a 

HI 

m 

'CSI' 

13 

1 

rf 

t 

n 

3 

rl 

n 

3 

m. 

t-f 

g 

9 

HI 

|S 

i 

HI 

10 

IS 

0 

(W 

1 

5; 

a 

# 4 : 


r 

1 ^ 

0 

TS 

3 

Q 

irt 

a 

a 

1 

CNi' 

rl 

§ s 
S a 

m 

rl 

1 

Sf 

i» 

¥ 

f 

f 

rl 

0 

m 

& 

m 

g 

w 

• 

r 

♦ 

a 

m 

r 

% % 

rl 'rl 

•• 

M 

10 

• 

rl 

C0 

f- 

. rl 

0 

•' 

P4 

H 

#' 

■n 

i^ 

r- 

d 

'll 

d 


0 Q 

8 a a 


€0 O 

# • 

n fO 









WMMM 3dc aasif m Wr Mwm • ©/a' « 20 «Sd 0j»0.® @feb«*wi»e ©»^3r»ssloB 


PH 


tiMI 


I 

HI, 






m 


tHl- 




m 






# 

.b<NI 
# 




iMMi 
^¥4 

f 



o 


l?€ 


ifl 

t* 

0 



H 

m 

f 4 

0 

t 4 

H 

01 


m 

o 

f 44 

|f| 



0 

a 

¥4 

s 

m 

a 

n ' 
01 

If) 

14 

a 

01 

m 

04 

H 

1 ^ 



S 

a 

m 

s 

m 

€4 

w 

01 


H 

(«» 


I 3 f 

pn 

m 

4 # 

' 1 ^' 



© 

# 

r 4 

a 

m 

t4 

1 # 

0 

#n 

«n 

01 

© 

m 

s 

s 

H 

a 



a 

m 

rf 

H 

CNI 

<fl 

,f^ 

s 

m 

m 

m 

a 


$ 


s 


•m 

:t% 

a 

a 

'Hi' 

ei 

a 

s 

a 

8 

a 

in 

a 


m 

m 

a 

m 


'f 4 

12 

0 k 

iH 

s 

tfi 

S 

s 

0 f 

fi 

s 

rl 

¥4 

m 

s 

m 


0 

li 

m 

ct 

m ’ 

in 

«♦ '■ 

# 

m. 

9 


8 

; 0 » 

to 

8 

Pz 

» 


'49 


a 

9 


8 

i 

s 

a 

R 

^tl^ 

:t% 

1 % 

#4 

fi. 

‘m 

s 

■ m 

a 

a 

s 

9 

i 

iH 

i 

8 

1 # 

# 

m 

m 

#4 

ft 


SI 

f 9 l 

'HI 

Itt 

a 

s 

P 

P 

^ 4 y§ 

0 

«« 

m 

-# 

m 

m 

m 

s 

49 

© 

_# 

■ft 



8 

s 

'14 

0 

m 

m 

§ 

0 

H 

1 

f 4 

2 

% 

01 

f 

Cp 

‘.«*t 

#1 

m 

m 

# 

a 

tf 

0 

8 

8 

1 

?s 

H 

01 

m 

¥% 

0 # 

a 

01 

a 

n 

fri 

1 

S 

■a 

0 

# 


s 

$ 

*£2 
a ' 

a 

*4 

» 

m 

1 

m 

8 

S 

0 

a 

a 

S 

w4 

a 

$ 

s 

llf" 

§ 

2 

¥4 

S 

€*l 

a 

s 

9 

8 

'«4 

§ 

H 

1 

a 

r« 

S 

w4 

m 

' ^ 1 ' 

f 

i 

a 

a 

s 

s 

3 

H 

i 

iH 

♦4 

s 

f 4 '' 

« 

a- 

8 

*4 

Ml 

## 

H 

m 

a 

''ll 

#4 


fi 

0 ^, 

a 

s 

m 

a 

tin 

m 

m 

«l 

® 

01 

m 

a 

«4 

1 

m 

i 

w4 

S 

m 

m 

f 4 f| 




'!# iH ^ 

m # 

¥i r4 


IS ^ 




<4 



14 

W l»l 


Pf f4 
M ft> 


c« 

(f* 


s f 

*4 


*<» 

IIP»t 




m . 

01 

a 

'in 

HI 

* 4 ' 

m 

H' 

0 * 

,04 

m 

0 i 

til', 

© 

*4 

1 

a 

40 

'S 

s 

0 | 

HI 

14 

01 

H' 

14 ' 

i 

*4 

s 

© 

1 

«n 

0 J 

40 

m 

#1 

’ 0 i 

f% 

HI' 

'01 

01 

1 

# 

10 

1 

a 

m 

I 

m 

i 

# 

H 

© 

m 

#4 

H ' 

a 

. |Si», 

01 

s 

1 ^ 

s 

i 

a 

01 

H 

3 


M 


# 


n t ^ 't t 

iwl i(Hl 


t-- 

'r# 


1 

91 

r* 

a 

m 

o 

04 

# 

M 

01 

<4 

f4 

0# 

*# 


(0 

o 

• 

• 

t 

• 

♦ 

01 

c« 

m 

C4 

01 










TAMmM 3 # 11 j VAI 4 UE OT xk x 1©^ ** 0*3# 0/a^2o {+ Tension otherwise cos^reasion) 



0 



0^ 

fO 

1 

0\ 

# 

10 

<0 

0 


0 

CO 

H 



H 

CM 

10 

ca 

H 

01 

01 

CM 

to 

m 

H 

CM 








H 

H 

H 

CM 

CM 

rM 

f0 

m 




0V 

m 


M> 

H 

t^' 

H 

CM 

1^ 

m 

© 

tn 

m 



H 


S 

H 


0 

Ml 

0\ 

CM 

tn 

i> 

© 







H 

H 

CM 

CM 

CM 

<0 

<0 

f0 

C0 


9 

0 


5b 

H 

0 

S' 

01 

tn 

C0 

CM 

f0 

10 

CM 

CD 


f-i 

01 


0 

Ml 

CM 

s 

CM 

s 

H 

M* 

10 

R 





H 

H 

CM 

CM 

10 

C0 

M* 



M* 

# 

m 


2 

s 

S 

H 

1 

«0 


SI 

C0 

9 

10 

CM 

H 


r*4 


Ch 

Ml 

10 

0 

H 


m 

CM 

S) 


R 

R 





H 

CM 

C0 

C0 

Mh 

M» 

in 

m 

tn 

m 

SI 

m 

#} 


H 

0 

10 

«0 

Cr 

0 

m 

C0 

C0 

0 

R 

m 



IS 

10 

01 

€0 

CM 

© 

R 

CM 

10 


© 

w 

R 




H 

M 

<0 

M« 

m 


10 

M> 


w 

10 

h 

r^ 

0^ 

51 

0 

01 

H 


f0 

i! 

m 

R 

H 

CM 

H 

CM 


<n 

0 

0^ 


0 

9 

0V 


H 

M* 

10 

10 

m 

C0 



H 

H 

<M 

M* 

10 

(0 

Ml 

S 

R 

R 

R 


R 


1 ^ 


CK 

fl! 

2 

01 



M? 

© 

C0 

0 

0 

10 

r4 


01 

H 

10 

m 




H 





© 



H 

CM 

01 


10 

10 

s 

<0 

00 

<0 


© 

5> 

Si 

H 

01 


2 

m 

(0 

10 



10 

10 


# 

© 


IS 

V 


2 

H 

H 

© 

cl 



CM 




H 



10 

S 

m 

ca 

M 

CM 

Ov 

© 

© 

m 


©' 

#4 

r^ 


is 

ifei^ir 

Ml 


ij 

s 

C0 

CO 

10 

m 

R 


Chi 

0< 

w 

m 

H 

10 



SI 

# 

i3 

H 




0 a 

01 

irt 

s 

® 


1 

0 

© 

0 

0 

© 

© 









H 

H 

H 

H 

H 



0 


Ch 



<?« 

10 

0 

H 

C3 


CM 

St 

© 

© 


a 

CM 


f 

6 

H 

0 

CM 

H 

S 

0 

CM 

H 

MO 

H 

H 

H 

© 

© 

© 







rS 

H 

H 

H 

H 

H 

H 

H 



# 



«3 

S 

10 

if 

2 

m 

R 

H 

2 

MT 



# 

@ 



H 

H 

w 


ft 

CO 

CM 


R 



m 

m 

0 

CM 

C0 

m 

10 

10 

CM 

CM 

H 

Q 






H 

H 

H 

H 

H' 

H 

H 

H 

H 

H 



fM 

10 

0 


S? 

R 

«l 

tn 

m 

CM 

10 

CM 

H 

# 

1^ 

*S! 

CM 

$ 

© 

?0 

R 

10 

© 


m 


m 


fNi 

Ift 

CH 

0 

10 


IPI 

m 

tn 



10 

CM 

H 




H 


H 

H 

H 

H 

H 

H 

H 

H 

H 

M 

m 

is 

c# 


© 


0v 

« 

"f 

M* 


CM 

iO 

0 


m 


s 

is 

0 

i' 

H 

H 


R 

# 

in 

10 

«0 

m 


0 

01 

M 

s- 

m 

C0 

s 

10 

tn 


<0 

CM 




H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

rf 

H 

S 

m 

9 


CO 

' H 

2 

H 

0 


10' 


© 

m 

2 

0 

» 

01 

10 

W 

© 


© 


# 

CM 

R 

2 

H 



A 

0> 

1^ 

0 

H 

H 

0 


CO 

r* 

in 


f0 




H 

H 

H 

CM 

CM 

CM 

H 

H 

H 

H 

H 

H 



m 

0 

H 

H 

s 

MO 

10 

SI 

© 

sf 

10 

CO 

0 

© 


CM 

C0 



CM 

H 

H 


© 

CD 

© 

m 

© 

m 


H 

CO 

H 


tn 

SI 

M*- 

CM 

© 

R 

m 

f0 


H 

H 

IM 

CM 

CM 

CM 

CM 

CM 

CM 

H 

H 

H 

H 





01 

is 

f0 

R 

0 


10 

2 

CM 

© 

s 

0 

m 

H 

0 


0 


m 

S 

10 

CO 


10 


m 

0 

CO 


I 4 

0 ^ 

0 

ov 

s 

m 

CM 


GO 

10 



r-f 

H 

CM 

CM 

<0 

CM 

CM 

CM 

CM 

H 

H 

H 


c« 

C0 



10 

s 

CM 

H 

m 

CM 

CO 

Q 

r* 

10 

in 

01 


# 

10 

cs 

S 

t^ 


H 

H 

W 

C0 





H 

Ml 

w 

w 

% 

H 

w 

m 

CM 

© 

R 

SI 



<M 

m 

f0 

10 

f0 

10 

10 

cM 

CM 

f4 


H 

H 


& 

!S 


CM 

M* 



C0 



CD 


CM 

CO 



m 

H 


1 

H 

m 


2 

w 


H 

10 




H 

10 


© 

10 

H 

R 


3 

© 



m 

MT 



«♦ 


C0 

10 

CM 

CM 

CM 

H 

H 


!2 

Q 


0 

Q 

1*1 

m 

0 

2 

“M? 

CM 

10 

H 

m 





01 

10 

tM. 

Ml 


op 

R 

10 

0 

CM 


s 

Hi 

01 


10 

& 

R 

Ml 

a 

s 

§ 

C0 

© 

cM 

fM 

CM 

21 

w 

H 


8 

Mf 

H 


H 

« 

s 

0 

#' 

«ii 


SI 

H 



i 

vl' 

<0 

Pj' 

$ 

H 

UK 

© 

r4 

© 



w 


10 



10 

# 


H 


<0 

© 

R 



W 

<?• 

p, 

S 


SI 

m 

m 

CM 

CM 

CM 

H 






00 

R 


C0 

© 

CM 

CM 

10 

S| 


H 

.10 

H 

m 

SI 

©t 


H 

H 

H 

m 

H 

© 

R 

H 

gfi 

# 

C0 

? 

s 

m 

CM 

H 

f-t 

CM 

CM 





t • • « 


R 

0\ 


H 

9 

0 

CM 

R 

10 

H 


ro 

H 

© 

R 

CM 

H 

H 


10 

m 

CP 

m 


It 

© 

H 

c| 


R 


iS 

CM 

CM 

© 

•M* 

CM 

H 


0 

CM 



• 

# 

!' 


H 

H 

H 

, H 


© 

H 

R 

H 

00 

© 

1 

i: 

SI 

So 

© 

P 

Si 

H 

a 

10 

CM 

CM 

■R 

** 

M) 



9 

0 

0 

H 

0 


SI 

R 

r» 

10 

R 

0 

SI 

H 

CO 

M? 

<0 

f0 

CM 

CM 


# 

fc 

8 

fc 



SI 

OP 

lo 

© 


R 

R 

© 

8 

H 

ip 


<0 

m 

'fM 


©' 

CM 

s* 

m 

m 

© 

# 

♦' 

• 

# 

» 

# 

CM 


CM 

CM 

CM 

10 









3 *121 VMWM #f*odc for a* » 0.3, ©/si » 2© Temsi^ @feh®*wlse c£ffi)©rets®iQ©> 


eo 

ei 

'pmp^. 

m 

:■ O 

o 

o 

wmI 

p 4 



10 

10 


'HI 

W' 


r- 


■ • 

< • 

0 

rl' 

f# 

sM 

#1 





$m 



m 


o 

^w 4 



!<% 





# 

01 

S 

a 

f4 

H 

« : 

o 














p* 

t 4 

m 

m 

10 


1^ 

10 

01 

0 

fpf 

M 

m 

0 % 










A 

r 4 

w 4 

r 4 

HI 

PI 

o 

m 

m 





inl 

t3 

m 


m 


m 









«ff| 

t 4 

f 4 

v 4 

Ht 

Hi 





m 


'1^ < 

H' 


nr 

'tfl 

m 


r* 


^ . .; 








r 4 ■ 

PC 

#4 

«4 

H 

HI 

M 


If 4 . 


m 












> i 

m 

|itp 

'0^ 

#4 

a 


<0 

*4 

% 

0V 

01 

Hi 


5 

t4> 

•1^ 

m 

01 

#*4 

• |0| 
'v-l 

a 


$ 

PC 

0 % 

t 4 

U 

Hi 

n 

fip| 

m 

-Ht 

€4 


r# 


X3M| 


tl) 

♦ 


m 


m 

# 


r4 

# 


min 4 

w 




55 


o 

« 


i»4. ^ 

n m 




•*# 


*i' 

H t*4 


4^ «® 

*»< r4 


III' 1*^ 


s s 


«« 


« «« 


p» 

r* 

01 

Hi' 

HI 

01 

Hi 

0 

u 

HI 

HI 

Oi 

s; 

PI 

01 

Ht- 

Hi 

01 

t 

01 


•Hi 

HI 

m 

a 

s 

m 

# 

fi' 

n 


■nr 

HI 

«; 

01 


in 


n n 

■*4 W 
««#' 


'S» O 

W HI 

¥1 m 


tm 

(W m 

t% 4«!| 
(W «# 


S 9 

f>fc **1 

"♦ in 


« «n 
w e« 


tn 40 
« Pi 

R s 

#*l w 

% s 

3 3 

s a 


M 




HOH 

0 ^ . 

« 

s 

: m 


n 

'HI 

40 

$ 

a 

a 

Hi 

Hi 

a 

gS| 

ai 


Hi 

a 

f 

01 

40 

a 

PC 

no 

Hi 

4 # 

fm 

01 

1 ^ 

s 

HC'Hc 

• 


01 

CM 


Hi 

10 

t 

l: 

o 

Hi 

01 . 

s 

m 

p“ 

H 4 H« 

i 

1 ^ 

Of 

m 

Hi 

■hI, 

$ 

1 

in 

r* 

01 

s 

Hi 

U 

Hi 

Of 

H< 

Hi 

s 

tft 

CO 


PI <w 

o 

m « 

« PI 
in ^ 

l»t ID 

m **» 

<N Dl 

ni m 

r* 'f 

¥ «* 


<2 

tn 


<*i PI 
pc PC 


m -I# 

ec *c 

CO # 
m 1^ 

♦C 

« PI 

m pc 
in m 

*«» n* 
« m 


$ 


« 


$ # 


m 


pc 

%■ 


s s 
S s; a 3 

8 a 3 


fNl' 


f>^ 


10 

4^ 


51 

+ 

n* 

4fi 




rC 

PC PI 


, 

# 


4« 




m m 

m m 

S 3 


# 


01 

c3 


nr 




# 


CM 

10 

' <0 
01 

10 

Sf 

Hi 

a 

Hi 

S 

10 

Hi 

Hi 

t® 

0 i 

f*n 

a 

40 

«l 

3 

'f 

HI 

Hi 

m 

CM 

OI 

a 

IM 

s 

'Hi 

HI 

Hi 

t 

It 

0» 

Hi 

f% 

ik 

Of 

a 

Hi 

,t% 

8 

m 

s 

HI 

1^ 

CM 

m 

a 

ri 

m 

Hi 

Hi 

Hi 

01 

nr 

H 

u 

8 

fin 

1 

Hi 

ift' 

m 

m 

m 

m 

H 

1:1 

1 

Hi 

HI' . 

a 

m 

m 

a 

di 

W 

8 

fn 

10 

ri' 

Ol: 

PI 

n 

t 

iM 

% 

'Hi 

s 


js 

1# 

ift 

f 4 

'01 

'# 

Hi' 

H 

Hi 

♦ 

Hi 

Hi 

m 

CM 

'CM 

H 

CM 

■10 

H. 

fM 

10 

# 

CM 

© 

m 

m 


32 






TAHLS 3*13 I VAi4I£ @F M 10'^ for^ ^ O/a 20 a0d Cj^^lC# 


m 

cLi 

k 

^>-«l 
# 

'W 
•feMfjHI] 


JjwCWr;] 
f-f 

# 


♦ 

*#i‘ 

:tM3i4| 

HI 

# 

f^i 

#4 

^>*«S(«i4i 

[rt 

4 
c» 

€NI 


#4' 

♦ 

4 

^prc>«4 


# 

'>^iex| 
'# 

\wi^ 

|s«o«cj 

1^ 

» 

# 


1’3' 


o 

o 

0 

t4 

0% 

m 

'r- 

o 

o 

o 

fM 


P*. 

■ S 

o 

o 

«4 

'i%‘ 

HI 

«4 

#4 

o 

o 


HI 



IH- 

■CM 

© 

■i4' 

^'' 


HI ' 

p4 

m. 

m 


o 

f4 

lA 

#4 

#4 

m 

•CM 

<*> 

o 

m 

f* 


IM 

HI* 

01 

9 

*4^ 

^■ 

s 

*4 


© 

n^ 


S 



' ■# 

*4 

m 

14 

m 

m 

14 

lA 

<# 

’A 


M 

CH| 


m 




01 




w4 

in 

ra 

I 


$ 


"f 

CD 




© 


S 


<pk 


15 


01 


0# 

m 

m 


f?| 

m 

C^' 

H* 

m 


f4 

H ■ 

CM 

CM 

m 

'CM 

10 



9% 

w4 

n 

«4 

CM 

CM 

IM 


m 


«4 

# 

m 

« 

fi 

91 

01 

i*l 

m 

m 

01 

m 

m 

42 

a 

m 

49 




HI 


1?^ 

m 


m 

m 


w4 


Hi 

HI 




Hi 

HI 




s s ® s ^ 


# t 

S3- & 

spwt jpiji 


s $ 


•<« 

m 


p* 

s K s 


w 

m ^ 

•* <* 
s a 


ii 

Dd 


fte 


m 

lif 

«>* 

!• 

K 

ts 

t^ 

i** 


f* 

IS 

9a 

i 

iS 

m 

#* 


n 

s 

f4' 

-«4 

§ 

m 

a 

% 



S ^' 

ft 

|ii 


§ a 

#f’ #4 


m 

;|9'' 

'04 

a 

St n 
r» © 

a 

© 

tw| 

4*1 

•M 

a 

f4 

01 

a 

-p 

'•4 

w4 

0 

¥4 

a 

m 

m 

6 

t a 

a 

t 

r€ 

W 

fmi 


St 

if4 

$ 

S' 

a 

5! 

fM' 

a 

#1 

tn 

r4 

ft 

t4 

© '04 

01 .,.55 

1% 

a 

1 

i 

IM' 

1 

# 

|$4 

i 

r4 

9 

fM 

'0l 

a 

§ 

49 

CM 

»4 

99 

m 

g U 

CM 

IH. 

If 

CM 

CM' 

1 

a 

01 

s 

§ 

9 

m 

'PM 


o 

m 

rHt 

£5 

1*4 

<*4 




«« 


# 

1*1 

a 


s s 

CM f4 

^ $ 

m m 


3 P 

l*»- m 

f '& 


lA 


SI 

*»l 


$*■ <f* 

M ■<•• 

« (P* 

9* 


n 


iS 


04 


g 


s a 


m 

a 

0t^- 

i# 

f4 


W 


Mil 19 

a a 


'iQii ‘1*1 


8 & 9 


r* m 

ifi 

«n 

CM 

m 


o 

m 


$ n 

m » 


a p 

■1^ m 


*4 

# 0i 

M 


CH 


#4 #4 

HI 

U t ^ 


MT' MT m 

m *4 m 

fM fM #4 #4' 


■4 

f4 


m 

m 

2 

■#M 

a 

a 

a 

% 

0 J 

.# 4 ' 

lA 

S: 

© 

m 

8 

1 

01 

CM- 

01 

*2 

¥ 

pt 

CM' 

CM- 

CM 

m 

H 

m 

01 

rM 

t 

12 

m 

:;«f 

''51 

!1 

m 

^¥4 


49 

? 

fl 

H* 

HI 

¥ 

PS 

01 

! 0 | 

'P 

IM 

§ 

m 

a 

01 

S 

Hi 

■p' ^ 

i 

c 4 

8 

«« 

4 P 

#1 

■a 

'CM 

#■ 

*?♦ 

#4 

g 

g 

id 

9 

Pi 

IS 
, '*« 

HI 

91 

CM 

A 

H 

m 

m 

# 

© 

# 

m 

M. 

. ■♦' 

# 

m 

m 

o 

Ml' 

#1 


M-j. 



■fM' 

#4 

•4 

#4 

¥4 

CM 

CM 

, CM 

m 


fe 

# 










TAai*S 3.14t VAWIl ^ aa^r X 10® fioxM « 0»i» ^ aad Ci» 0,O i4t^sioB ©tfeejc^la^ ^mpiresston) 



o 

o 

¥4 

01 

01 

HI 

0,. 


o 

•** 

m 


1# 

f. 

o, 

H 

SJ 

o 

m 

m 



H 

10 

ph 






H 

H. 

H 


m 

«# 


01 

10 

il 

01 





f4. 

H . 

H 

0 


m 

© 

'1# 

A- 

0|- 

P-' 

H 




♦HI' 

Hi. 

01 


m 

' 01 

r« 

S- 

% 

'01’ 

,f^ 

m 

10 



#f'- 

m 

'^<4 


ifi 

0 


<**. 

# 



#1' 


0 



iSl 

m 

ci, 

0>' 

m 

01 

'm 


¥4' 

m 


s 

I 

1 

t 

'm 


p¥ 







t«i 

m 



# 

'il#. 


m 

0 

m 

!i 

H 

HI'" 


f^' 


H 

m 


'm 

'tti 



'm 

# 

s 

a 

i 

$ 

a 

a 

«4 

■C*l 

«i 




H 

H 




W' 


liik 


01 

01 

*4: 

m 



$ 

'ii' 

fjf' 

'KMl 


m 

# 

m 

1 

m 

01 

m 



#■ 



H 

H' 


It' 

■•ii. 




0 

H 

0 





Hr, 

H 

H' 

*4: 


t 


iHi: 

SI 

0 

0 



'S 

01' 

m 

H 


m 




¥4 

H 

#4' 

H 

H 



♦ 

'0% 

H- 


« 

§ 


# 

«N( 

^#1 

*4 

a 

r# 

a 









m 

Ol 


0® 


1 

¥ 

m 


01 


\0 





¥4 

♦4 

p4 

H 

H 

t§- 



♦Hi. 

«4' 

®.. 


S 


O 




f4' 


t4 

€4' 



H 

¥§ 

0 

m 

H 

0 

1# 

H 

r4. 

«4 

H 

0 

0 

0 

01 

m 

«4 

0 




H 

H 

0 

0 

0 




m 

0 


0 



0 

H 

m 


0 

m 


It 

H 

m 

# 

0 

3 

*♦ 

0 

0 

m 

m 


# 

W 


il 

3 

HI 

ei 

m 

0 

# 


«!' 

tfl 

m 

H 

a 

H 

HI' 

'10 


tt 

m 

m 

3 

a 


3 

3 

<e 

z 


H 

« 

0 

r>i 

ft 

H 

tit) 

# 

w 

t» 

ft. _ 

P 

pm 

s 


w 

0^ 

Q 

0 

m 

w 

r® 


1^ 

% 

m 

14 

01 

S 

p. 

0 

© 

m 

t# 



m 

m 

& 

m 

Hft 



Q 

H' 

H 

m 

m 

liOi 


Q 


o 

<0% 

m 



H- 

H 


m 

♦4 


HI 

f^L 

m 

0 

■0 

f4 

H 

H 

H 

0 

0 

*4 

H 

H 

HI 

H 

H 

m 

H 

0 

5S 

'0 



H' 

0 

H 

0 


m 


H 

H 

m 

H 

•4 

H 

H 

H 


«$ 

t! 

A 

H 

H 

H 


W 

m 

w 

¥$■ 


m. 

H 

H 

H 

H 

H 

H 

H 


«4 

m 

§ 


iifr 

« 

1 

H 

w4 

H 

H 

0 

H 

H 

H 

«4 



m 


■fr' 

H 

H 

H 

ra 

III 

1^' 



0 

'0 

fl 

M 

H 

H 

H 

♦# 

i 

# 


0 

H' 

0 



H 


g% 


m 

il 

0 

m 

H 

Hi' 

H 

m 


m 

'll 

0 

if 

0 

m 

O' 



'H 

m 


m 

0f 

m 

0 

0 

H 

'H 


0 m III a 

# ♦# 


4' 

€& 

0 

0 0 

H 

m 

H 


©' 1?^ 

¥ 

H 

o 


H p' 


m 

I|p4.. 

H 

f5 0 

■«*» 



m 

#1 0 

cs* 

'H 

•H 



22 

■f^ 

H 

# 

til 


il 

0 

0 


r® 


H 

0 

w 

0 


H3 

0 


3 

m 


0 

a 


4 

H 

'#' 


4 


H 

0 

0 

m 

'Hl- 

'«0 

0i 

0 

C4 

0 

H 



9 

0 

0 

a 

i 

B 

8 

Hl 

m 

a 


a 

a 

0 

0 

i 

4 

*5? 

4 



0 

# 


ih 

0 

W 

¥i 

0 

ti 

0 

H 

m 

’t 


HI 

H' 

# 

3 

a 

f 

H 

1*4 

a 


3 

HI 

'Hf 

#b 

«n 

tfl 

m 

in 


m 

m 

0 


Sn 


0 


'0 

H 

H 

4 

r- 


0 

m 

H 

m 







4 

+ 













m 


m 

0 


0 

# 


tfl 

© 

i 

3 

f-i 

A 

# 

o 

r4 

H 

a# 

'f® 

M 

0 

# 

i 

0 

a 

0 


0 

f* 

0 

0- 

0 

® 

0 

m 



0 

0 




H 

0 

0 

m 

Hi 







♦ 

4 












0 

ii» 

ff 

m 


m 

0 

0 

s; 

'© 

i 

0 

OB 

0 

!♦! 


4 

w 

v4 

H 

m 

m 

0 



1*4 


1# 

3 

0 


lH 


0 

'H 

H 

'10 

ipi 


4 

0 

0 

0 

JL 

28 




0 

H 








0 ^ Ifil ,0 0 

0' 




0 

0 

4# 



0 

#' ¥■ ¥■ '¥> 

¥• 

♦- 


♦. 



#. 



# 

t 4 

H ' 

H 

H 

H 

0 

0 

0 

0 

0 

0 


33 

















%6t OP ^ azg X 10^ for AX « 0,5, ©/»• t© (•#• l^desioia otherwis® oo^ressioii) 



o 


o 

o 

o 

#4 

rl 

m 

01 




tn 

m 

i> 


HI 

Q 

o 

H 

rl 

0# 

m. 

01' 


0) 


f** 

f% 

» 

0 


o 

o 


01 

w 

m 


01 



m 


© 

rt 

rt 











ri 

rl 

ri 

o 


C4 

m 

i# 

m 



ISH 

Q 

rt 

d 

n 

d 











rl 

rl 

H 

H 

rl 

rt 

0 


^ . 

m 


1^ 

0 

© 

rf 

01 

^ ■ 

m 


0 

04 








rl 

rl 

rl 

'H 

rt 

rl 

rf- 

'rl 

rl 

'W 



f» 

m 

Q 

rf 

01 




m 

m 








rl 

rl 

n 

rf 

n 


rl 

rl 

rf 

#*1' 

m 

‘ m 

t^ 

Ch 


2 

01 

tfi 


m 


© 

o 

P 






n 

rt 

rl 

rl 

H 

rf 


d 

d 

m 





rl 

H 


HI' 

'r* 


rt 

d 

d 

01 

m 





rl 

rl 

rl 

rf 

HI 

H 

d 

d 

d 


m 



m 

f4 

m 

Ul 

« 

a 

© 

Cl 

40 

HI 

m 

<11 

<(# 




r# 

r# 

rl 

H 

n 

11 

11 

fl 

d 

Cl 

d 

Cl* 


m 

fK# 



r: 

0k 

rf 

01 


0% 

m 

© 

HI 

fm 



f»f 

r# 

rf- 

rf 

n 

fl 

03 

f«i 

d 

Cl 

<1 

d 

s 


m 

'i 

« 

m 

€> 

n 


14^ 

o 

H 

d 

n 

rf 

m 




rl 

'rl 

01 

'll 

d 

d 

d 

d 

'd 

1% 

01 

d 



15 

n 

m 


m 

01 

Cl 

:|||. 

m 



40' 

m 



#4 

<N' 

n 

fi 

<1 

d 

01 

'f% 

01 

m 

01 

01 

m 


m 

f4 

« 

0 

ID 

o 


(0 

n 

d 

'•H 

Q 

IS' 

HI 


ri 

f4 

01' 

m 

,01 


■01 

♦ 

40 


# 

« 

m 


# 


m 

m 

01 

HI 

$ 

01 

# 


|r 

:s 

ri 

# 



m 

m 

m 

'f^ 

01 


# 



40 

?% 



w4 

m 

m 


rl 

0k 




li 

f 

d 

rl 


fP#: 

1% 

#4 

tn 

#% 

40 

01 

HI 

in 


40 

* 


f-«| 

#' 


t 

$ 

s 

i 


s 

HI' 

1®' 

i 

HI 




Q 

m 

Cl 

rl' 

Q 


01 


rl 

m 

m 

rf 

li' 



c5 

m 


HI 

m 


■r* 

<i 

m 



k0 

d 

# 


HI" 

'# 

it 


€ 



m 

m 


'!#' 

fe 

m . 

ri: 


ir4 

1^ 

HI 

m 

P- 

#1 

s 

m 

■» 

d 


m 

'HI 

f4 

ie^ 


A 


o 

m 

o 


lH' 

01 

HI 

d 

d 

40 



M 

HI 



& 

01 

Cl 

rt 

01 

» 

d 

© 

m 







H 

rl 

n 

rt 



Q 


q 

so 

■rl 

m 

m 

i: 

rl 


d 

01 

m 

m 

te 

iHI 



1^ 

fm. 

HI 


d 

rl' 

0k 

'0* 

w 

il 







..rl 

rl 

rl 

rt 

rl 



-i- 

4* 

-4 













m 

« 


4Pi 

f^' 

it 

f5 

«# 

© 

m 

HI' 

d 

fi 

© 

0 

m 

• P- 



1^ 


HI: 

40 

© 

HI 

d 

'© 

d 

"'#4 

♦ 





f4 

01 

fl 

m 

rf 

'H 

ri 



4* 












>1 

1^ 

fi 

?5 

S3 

a 

n 

rl 

d 


|4^ 

'# 

m 

d 




m 

*# 

m 

5! 

01' 

40 

fC 

01 

O 

m 

04' 




m 

«-4 




01 

Cl 

rt 

rt 

d 






4^ 











m 



# 

€» 


#1 

rl 

m 



■rl' 

m 

'IS 


m 


Q 




Cl 

m 

m 

40 

ri 





m 




'HP 


40 

m 

rl 

rt 

ri 




-f 


% 











A. 

O 

r4 

#% 

■# 

1# 

40 





© 





1^ 

rl 



it 

o 

© 

Q 

© 

11# 


I#' 



m 

na 



'HI 

w 

rl' 

n 

rf. 

HI 

ri 

#1 

r 

# 

+ 

* 

+ 





m 

01 

Cl 

rl' 

'rt 






« 

o 



m 

m 

© 

» 

m 

4# 


» 

O' 

» 

#> 

#< 

•' 

■0 

• 


•• 

». 

#' 

# 

♦ 

4 





rl 

HI 

n 

rf 

rl 

Cl 

fl 

Cl 

d 

« 

01 


3 $ 





I.Xtt OF X io Sox ja ** 0,1# D/a»^0 ana Cj:»l,o<4‘ Tension othejTbrlse ooRqpEsssioii^ 


€*4 

« ' 

m 

fin 



Um 




m 


#1 

>•<* 

v4 

>o«4 

# 


jwcHI 


m 


♦ 

»-4M| 

lH 




m 

m 



o 

o 

0 

H 

o 

o 

H 

H 

0 

o 

H 

If 

o 

8 

H 

ft 


o 

H 

m 

o 

#1 

If 

4# 

0 


If 

<S 

©- 


4# 


o 

If 

■01' 



m ' 


H 

H 



'H 

S 

»^r 


'' 

H 

r; 

If 


f? 
H ■ 

« 

ft 

m 


m ■ 

H 

m 

If 

m , 

m 
»•#' ' 

4# 

■ 1^ 

ffi 

m 

55 

1^4 


t 


'If 


s 

s 

If 

If 

01 

|5 

14 

5 

,r* 

i 

n 

S 

§ 

. H 


IS 

H 

'10 

H 

m 

m 

m 

«# 

HI 

H 

Id 

Cf 

If 

01 

O 

m 

H 

€4 

8 

« 

■55. 

8 

If 


If 

H 

m 

H 


S 

til 

!? 

If 

•If 

tfl 

cf 

S! 

ff 

H 

m 

If 

•> 

0# 

6* 

m 

6- 


«f 

ft 

4f 

0 



0 

1^ 

0 

0 

o 


, ‘ 








H 

H 

m 

m 

4# ' 

0 


0 

0 

m 

H 

H 

H 







H 

H 

H 

m 


t# 


0 

0 

H 

ft 

10 

<0 

10 






H 

H 

H 

H 


H 

m 

Id 


CD 


H 

It 

a 

ft' 

fi 





H 

H 

H 

H 

H 

H 

"# 


’ 0 

0 

H 

If 

10 

4iP 

fl 

m 

fl 





H 

H 

H 

H 

H 

H 

■ft 


'il 

Q 

#0 

4# 

0 



9D^ 

a 

10 



H 

H 

H 

H 

H 

H 

H 

H 

m 

Cf 



m 

0 

H 

If 

Cf 

ft 

H 


H 

H 

#4 

H 

If 

If 

ff 

If 

«f' 

Cf 


^ ' 

' 

0 

If 

10 

4# 

4f 

10 


10 

H 

H 

H 


Cf 

'ff 

If 

ft 

Cf 

ti 

Cf 


t5 

© 

fft 


0 

■ :|% 


fD 

m 

fl 

H 

H 

If 


If 

If 

If 

If 

Cf 

If 

ff 

a 

0 

If 

fr 

If 

0 

If 

m 

If . 


8 

8 

0 

Cf: 

a 

ff 

» 

4# 

# 

H 

!0 

10 

10 

m 

0 

0 

S 

H 

Cf 

If 

10 

10 

m 

m 



10 

!? 

A 

0 

’ 5 


m 


m 

'10 

10 

H 

If 

ff 

10 

10 


m ■ 

10 

m 

'C0 

10 

f0 


01 

10 








d 


n 

9t 

'10 

9 



2 
w , 

§ 

m 

10 

'Id 

m ■ 

in 

f0 ' 

4» 

10 

10’ 

¥. 

!t 

3 

#1 

# 

% 

fl 

"f 

CD 

#0 

'99' 

10 

Id 

01 

M 

0 


f... 

4# 

H 

9 

H' 

H 

:9% 

4f 

01 

0 

tfl'. 

Id 

id 

Id 

4t 

«ti 

m _ 

td 

01'^ 

SI 

0 

S 

S 

H 

m 

s 


ff 


m 

m 

g 

t 

ft 

? 

'1^ 

A 

0 

IS 


t? 

'f4k> 

m 

tr 

tj 

10 

X 

m 

m 

H 

cs . 


t 

9 

tn 

m 

D 

4# 

f# 

01 

m 

0 

0 

III 


■t? 


w 

'9?^ 

H • 

H' 

sf 

Q 

0 

m 


m 

SI 


H 

H 

H 

H 






H 

Cf 

f* 

H" 

0 

H 

s 

§ 

m. 

'€d 

2 

91 




$ 

Q 


ff 

s 

ff 


u 

1# 


<B 


H 

H 

m 

H 

SI 

a 

1% 

# 

•4 

SI 

ff 

10 

H 

If 

0 

0 

8 

0 

a 

tD' 

H 

91 

t 

8 

8 

m 

If 

H 

H 

H 





m 

u 

H 

n 

4# 

a 

§ § 

If 

a 

ri 

a 

8 

S' 

1** 

9 

1 

0 

ft 

4# 

8 

#0 

i 

H , 
H 
If 

■«!l 

pf 

S 

•s a 

Q # 

'S 

r* 

i 

8 

If 

1 

0 


H 

H 

Id' 

m 

0 

9 


1 

t 

n 

10 

ft' 

1h 

H 

a 

1 

m 

f* 

m 


m 

0 

1% 

m 

0 

§ 

H 

m 

fik 

<6 

« 

m 



w 

® 

a 

m 

t* 

# 


#0 

# 

m 

m 

H 

H 




H 











0 

If 



Id 

o 

If 



0 

o 

-•* 

♦ 


4 

«' 

# 

4I« 

#■ 

♦ 

# 

♦ 

H 

H 

H 

H 

H 

ft 

If 

If 

w 

m 



36 









37 


tmM 3 ,.18* Visits Ot sat ajtfp 5t 10® for J 1 • 0.1# J>/m»40 and 1.0 

C<f Tension otlieirwise ctompressio^ 
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TABLE 3,22»VAUIE OF RADIAL STRESS CX)EFPICIHiTS jdc zzT x lO®, 
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TASliS 3. 23 1 VAUJE OP adc *0 CHECX TIE CCWEK31KCE OP THE METHOD 
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vertical stress distribution on 

HORIZONTAL PLANE (iU = *4.Ci = 0) 





CHAPTER IV 

mmtsis of stb&sses im soii^ imj» to vebticwl fcoj© 
m GROUP OF pxysS' 

4#i smmmc^ou t 

Stresses lm»«be©o £mt^ oat in soils A»© to exially 
ioiule^ sic^iie pile in O^ter XXI* In this oh^ter m g^eral 
progrararae is deveioped t&e obtaining stressed da® to orbi- 
trary configaratiomof th® piles. In the field load is 
transferred toy a gwemp of piles nsaallY and not toy a single 
pile*. In this Qlt«g»ter stress ooeffioit^ts are presented in 
tata^ar fom for three different '^nfignratic^ss of pile 
group just to illustrate the method* 

4,2 FO^LiCTIOil OF PRQ^EM t 

©ifforent configuration of the pile hanc.b^n i^ioiin 
in figures 4*1* 4*2 and 4.1* xn each <x>nfigaration the co- 
ordinates of each pile ai^ also the ce-O'iditiates of point' at 
nhicdi stress has to toe calculated is tonown* In general if 
the <K»-o.rdiiiates of the point is Cadt, yh* s) and oo-o^rdinates' 
of any pile is then the radial distance from the . 

centre of the pile to point is given toy 

R • Uadt - xi} ^ < 1 ^ (ylc * i 4 *l> 

Stress at any point will toe tte alg^raio addition 
of the stress pxoduoed at that point ^ different piles in 
a group* The general prograeme deriredoped for H piles gi^^ks 
the final stress at -^le point under consideration* in this pro- 
glsmne, single pile programme is tatocHa as suhroutine to 
calculate tl^ stress for any group of piles* 



4.3 mrnim^ 

Valtzes for tlio vertical stress coeffici^t for 
aA»ove three ooofi^ratioQs has hmn tabulated in Table 4,1, 

4.3 eS)A 4.3. 

4.4 gEM S m * 

BeiRiits obtaiaed bf the general programs Is in 
total agreefli«»it with zestilts obtained b^ single pile 
analysis. 

4.5 
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TAaLB 4 .I 1 V^E OF 35k aaS 3£ 10 ^ CORRESPONDING TO FIGURES 4 . 1 , 4,2, 
4.3 FOR ^ m 0 . 1 ,, D/a * 20 (4 Taasloa otskerwlae ccanpression) 
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420 

o*s 
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flio valaes #£ 8tx;es8 :C»^£fiei®&t8 9X» lucs^iMiiQg idLtli 
ii»<jima»« iB fSL Bf tfe® soils. Kear tbe pile stresses ate psedo* 
nisast. Stresses are decreasing wltli increasing dl8ta®c» fwaa 
pile*. Hostiy coK^ressive stresses are produced In case of 
friction file* Xn case of bearing pile tension is produced in 
tbe soil aioee tbe l^se. Stresses are decreasing ^tb incieas- 
ing D/a.. niMA S and U axe more tlissk 2.S^ tlie stresses ate 
insignificant and produce major changes in soils. 

Zn Chapter XZI to- ^leulate the stresses at a point 
in soils due to pile • type of loading liindlin solution for 
a point load is used rathen than loussinesq solutions# as. it 
is more appropriate beean^se pile trarumi'^^s its load witMn 
tine soil m^ia and not at the surface of the soil* File 
dimensions hauobew t^&es into account in formulating the 
problee for the stress, thus the 80luti<m. presented is more 
precise then OaSdes* Zn Chapter ZV the prin^ples of Chapter 
ZZZ are applied to compute the stresses due to a gmap of pil< 
fhe cmly major ass^u^ticHA in the investigation In tibe 
value of Cj^ %diidK detesmines the percentage of load siting 
transferred to soil throng the shaft end the base, of the 
pile* gnfiortunately no rigorous method enists till now to 
find cut the value of C|.* ^ valu.e of lum to be determined 
'bf scaae methods« 

Thus it can be said that the preposed investigation 
is a more accurate i^tihod to fi'Od out tiha stresses in 
due to vertical load on pile and pile*-group« 
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